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PREFACE

This volume is one of a set of 18
that form a complete course
in

ALGEBRA ~ LEVEL ONE

The volume has been structured
in a multiple choice question-answer format,
with the pagination scrambled
and
is to be used in ccajunction with
a program control console
utilizing

punch card input.

It is one exhibit in the demonstration of a model
developed under the direction of
the U.S. Department of Health Education and Welfare

Project 8-0157

at the

New York Institute of Technology

Westoury, New York
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VOLUME 12

This volume covers the following material as shown in the excerpt

from the Syllabus:

(CORE) (REMEDIAL) (ENRICHMENT)
SEGMENT DESCRIPTION DOLCIANI DRESSLER DODES
1 Solution of investment 8-13 10-8 7-2
problems
2 Solution of percent 8-14 10-7

mixture problems

3 Solution of: 8-15 13-4 5~3

fractional equations
4 Solution of work problems 8-16 13-9 7-7

5 Solution of motion problems  8-17 13-8
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READING ASSIGNMENT

VOLUME 12

Before you begin to answer the questions in this STUDY GUIDE you should
read the pages indicated.

§EGMENT FROM PAGE TO PAGE
1 308 309
2 310 311
3 312 . 313 Modern Algebra Book I
. Dolciani, Berman and
4 314 315 Freilich
Houpghton Mifflin, 1965
5 316 317

Read EVERYTHING contained in these pages.
EXAMINE every illustrative problem
Write in your NOTEBOOK:

1) Every RULE that has been stated

2) Every DEFINITION that has been presented
3) Solve at least' ONE PROBLEM of each type covered in the lesson.

If you wish additional information
for enrichment purposes consult:

* Algebra I
Dodes and Greitzer
Hayden Book-Co., 1967

You will be given additional notes at various places in the STUDY GUIDE.
These, too, should be entered in your NOTEBOOK.



HOMEWORK ASSIGNMENT
VOLUME NO. 12

BOOK: DOLCIANI

HOMEWORK
QUESTION NO. _ PAGE NO. EXAMPLE NUMBER MB?) REFERENCE
1 309 1,2,3 12110
2 309 5,6,7 12110
3 309 9,11,13 12110
4- 309-310 14,15,17 12130
5 311 2,4 12210
6 311 7,8 12210
7 311 19,10 - 12210
8 311 12,13 | 12210
9 313 1,3,5 12310
10 313 7,10,13 12310
11 313 19,22 12310
12 314 23,24 12310
13 315 1,3 12410
14  315-316 4,5 12410
15 316 10,11 12410
16 316 15 12410
17 318 1,3 12510
18 318 5,6 12510
19 318 7,8 12510

——

20 318 11,12 12510




GENERAL INSTRUCTIONS

Ask your teacher for:

PUNCH CARD
PROGRAM CONTROL
ANSWER MATRIX

When you are ready at the PROGRAM CONTROL

Insert the PUNCH CARD in the holder

Turn to the first page of the STUDY GUIDE
Read all c¢f the instructions

Read the First Question

Copy the question

Do your work in your notebook

Do all of the computation necessary
Read all of the answer choices given

Choose {the Correct answer
(remember, once you've punched the card
it can't be changed)

Punch the card with the STYLUS

Read the instruction on the PROGRAM CONTROL
(it tells you which page to turn to)

TURN TO THAT PAGE:

If your choice is not correct you will
be given additional hints, and will be
directed to return to the question and
to choose another answer.

If your choice is correct then you will
be directed to proceed to the next ques-
tion located immediately below, on the
same page.

I1f you have no questions to ask your teacher now,
you can turn the page and begin. If you have
already completed a SEGMENT turn to the beginning
of the following segment;

CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS
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Volume 12 Segment 1 begins here:

Obtain a PUNCH CARD from your instructor. In addition
to the other identifying information that must be

furnished by you, you are asked to punch out the following:

COLUMNS: 48 and 50 1 1 (Sequence Number)
54 and 56 0 4 «(Type of Punch Card)
A . 60 and 62 1 2 (Volume Number)
66 and 68 0 1 (Segment Number)

Your READING ASSIGNMENT for this Segment is page 308 .

Supplementary Notes

This segment invescigates the techniques Jf solving investment problems.
Investment problems involve three basic items:
First: the number of dollars invested, or principal,
Second: the interest rate, which is always given in
percent form based on a full year.
Third: the amount of interest, which is found under

many names; including income, return and yield.
5 g ’

Time must always be considered, but in the fundamental problems, we
usually find that we are dealing with one full year. Since multiplying

by 1 has no effect, we can ignore the time in such cases. Perhaps the
simplest way to take car=s of the time is to attach it to the interest rarte.
Thus, if we are dealing with 6% interest for %- year, we use 3% 1in our
calculations

(32 = & ot 6%

Please turn to page 2
: 1
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it is extremely important to understend tha:r if
interest, then it will pay $60

still leave the original investment oi S$1000

interest at the

$1000 1ig invested at 6%
end of a year and will

You might find the same

racts stated in this way: If a man invests S1000 at 6% interest, he

will have $1060 at the end of a year. The tachnical name for the $1060
is the Amount .

The facts in an investment problem can be arranged in the following form.

Number of dollars Interest Number of _ Number ot
invested rate years dollars of
per year interest

lst investment

2nd investment

Note: Later, this can be abbreviated to

1l

Principal X Rate X Time Interest (per year)

You will now be asked a series of questions to draw your attention to the
more important points.

P TS % e P 830338 8 e et 00 00 08 08 B0 888 AT 1 88 s e Te 8 n e en

2
2

Question 1
If Mr. K

e

invests $600 at & perform the calculation to find his year-

1] =

1y income.

Which choice is correct?

(A) $633
(B)  $30
(C)  $33
(D) $55

O

ERIC XII

Aruitoxt provided by Eic:
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Since the interest equals principal times rate {in one year), it should

follow that rate equals interest divided by principal. In Iormula form:
I = P x R &R

then

|
]
s

if you follow this formula, you will find that this choice is not correct.

Please return to ﬁage 36 and try question 5 again.

Remember, there are two distinct parts to any verbal problem,

I: THE VARIABLES
I1: THE RELATIONSHIP

Follewing this format, we get:

Set up the chart

I P : R = I
P .05 .05P
(P + 2000) .06 .06(P + 2000)
) 1T The total income is $670 .

Applying the facts we have given, we get the equation:
.05P + .06(P + 2000) = 670

Please return to page 23 and try question 11 again.
' 1
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You should see clearly th., + Iraction in this choice.

Ihe question asked for z decimal value; this is a combinacion of fra.rion

and decimal, and is, therefore, not correct.

Please return to page 25 and try question 3 again.

If he invested 35000 at 4% , that left $5000 more to invest at 6%
Now 4% of $5000 is $200 and 6% of $5000 is $300 , which gives

us a total of $500 income.

P ) R = I
I 5000 .04 200
11 5000 .06 300
TOTAL: 500

Since this disagrees with the problem, this choice is not correct.

Please return to page 18 and try question 9 again.
2

El&lg; XII




L)

Did you confuse income with amount? Incow 1s the interest which is
earned on the principal. Amount is the tutal of principal and

interest.

I. Principal + Rate = Interest (Income)

Amount

[t}

II. Principal -+ Interest

Since he invested $600 , it is unreasonable to expeci caat he will earn

more than $600 ; that is, more than a 100% return.

Please return to page 2 and try question 1 again.

According to this choice, the amount invested at 10% 1is more than the

total amount invested. This is not correct.

Please return to page 17 and try question 6 again.
2
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You have done a very good job of arithmetic, but not such a good job of
reading. What were 1 asked to find? Perhaps you should reread the notes at

the beginning thr. ient.

Please return to page 30 and try question 4 again.

There are many ways to handle the decimal. Let us consider just one way.
Since the decimal has two places, we can get_rid of it by multiplying

by 100 on both sides of the equation. Did you do that? Your mistake

is probably due to difficulty with the decimal; in any case, this

choice is not correct.

Please return to page 32 and try question 8 again.
2
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Set up the data in this form:

THE VARIABLES Number of dollars « Interest _ Number of Dollars
: ~_invested Rate Interest
8000 L
el S S 00
(8000 + x) .07

THE RELATIONSHIP: .
The interest received on investments I and II

must be the same as the interest that would be
gained if the total principal was invested at a

7% rate.

In order to average 7% Mrs. B has to earn 7% on the total amount she has

invested. If x is the amount to be invested at 6% we have the equation:
.10(8000) + .06x = .07(. 0 + x)
Solviﬁg this equation will give you the correct zi. T} this choice is not

correct.

Please return to page 35 and try question 10 again.

Letting % represent the number of dollars in the share of the younger son,
we find that (10,000 - x) is the share of the older. Then the income of

the young: r is  .06x while the income of the older is
.09(10,000 - x)

Now you ere told that one income is $75 more than the other. Since the
larger quantity equals the smaller plus the difference, you should be able to

write the equation and solve it. This choice is not correct.

Please return to page 37 and try question 14 again.
2
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That is very close, but you left something out.
Did you skip some of the words in the problem?

Read it more carefully this time.

Please return to page 20 and try questidn 2 again.

2
8
2
This .: -i.c¢ looks reasonable, until you notice the $550
At ¢ 'ou would earn $500 on ar ‘avestment of $10C0
Ther. .. s. -ething wrong here.
Plens reiurn to page 21 and try question 7 agaiﬁ.
Q 2
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You are on the right track, but there seems to be a problem with decimals and
percents. Let us consider a similar problem: Find the interest rate if
$300 earns $7.50 in a year. Since rate equals interest divided by
principal and since 7.50 equals 7.5 we have:

I
R = P
7.5 . .
R = 350 We divide numerator and denominator by 3.
R = %6%— But this is a percent written in fraction form.
R = 2.5%

Please return to page 36 and try question 5 again.

2
9
P R I 2
X
3 .04 .
The total income is $540 .
2x
3 .07

I: THE DATA

If we let x represent the total amount in the fund, then the part
2X

. o X o .
invested at 4% is = and the part at 7%4 is 3

3
II: THE RELATIONSHIP:
Applying our principles of investment problems, we have the equation:

x 2x _
.04(3) + .07(3 = 540

This isn't the easiest equation to handle, so let's try a couple of steps
together. Performing the multiplications indicated first, we get:

.04x + 1bhx

= 5
3 3 40
Now we multiply both sides by 3 .

.O4x  + .lbx = 1620

You should be able to complete the solution correctly now, and find the cortect
choice.

Please return to page 28 and try question 13 again.
-2
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1

It appears that you had some trouble in arithme

tic. D

) 1. ..
omit E% because you weren't sure how to handle it?

5% can be written as .05 or as .050

and 6% can be written as .06 or as .060

id you merely

Now if 5% 1s .050 and 6% is .060 , it should be clear thar

1

55% a3  .055 . " You should be able to handle it .ow.

2

Please return to page 2 and try question 1

again.

Since the total investment is $12,000 the sum of the two amounts should

be 12,000

But the total of x and x - 12,000 is

2x - 12,000

Therefore, this choice is not correct.

Please return :o page 17 2and try question 6
2

zxain.

vTrT
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Since this decimal has two places, it is in hundredths; that is,

.35 = %

But this is equivalent to 35% not 33% .

Note that 3%% = ,035

Please refurn to page 25 and try question 3 again.

/

< i e e e 6 8 2 e o€ 00 % 8 93 60 S e - e e e e s e eTES SR EE e en ey 0N ..

1f he invested $4000 ar 4% , that left $6000 to invest at 6%
Now L% of $4000 is 5160 and 6% of $6000 is $360

P X R = 1

1 4000 .04 160

. 11 6000 .06 360
TOTAL 520

Thea the zotal interest is $520 , which does not agree with the problem.

This choize, therefore, is not correct!

Slease return to page 1§ and try questiom © again.
2
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Good. Let us review the 1c.iin.jues ror solving the probiem:
Our solution can be put in this form:

T THE VARIABLES:

Number of dollars Interestc - Number of dollars
invested o rate interest
P .05 .05P
P + 2000 .06 L06(P + 20000

II THE RELATIONSHIP: The total yearly income is $670

Then our equation is:

.05 + ,06(P + 2000) = 670 [D
.05P + L06P + 120 = 670 [Collect
1P+ 120 = 670 o~ 120
.11P = 550  «~(100)
11pP = 55000 X %11
P = 5000
I1T CHECK
P X R = I
5000 .05 250
7000 .06 | 420
670

Then this choice is correct.
Plaase proceed to question 12 below.

:rn’nne&o-asen-o:a-anetnn--s-e-..-..-.---oov--n--nA= aaaaaaaa L AR L R L B

12
2

Question 12
In a year, one sum of money invested at 6% vyields the same as another in-
vestment at 8% . If the total investment is $7000 apply your knowledge

to find the set containing the amount invested az 8Y%

() { $12000, $1600, $2000)
3 {$1500,  $2500, $3000)
(c) {'$24oo, $3600, s4soo'}
(o) {$2800,  $3200, $3600°




If you invest a sum of money, you expect to earn interest which is usually
ver; much less than the investment. If you invest $30 and earn $30
interest in one year, you are getting a 100% return on your money!

This is not a normal rate of interest.

Please do not confuse the interest you earn with the amount that you have
at the end of the year. The amount is made up of the interest and the

original investment.

Please return to page 20 and try question 2 again.

This choice implies that the total interest rate is 8%% .

" But there is no such thing as a total interest rate. If you earn 100%Z on
one investment, and 100% on a second investment, do you earn 200% on
the total? Of course not; you are earning 100% on the total. Remember

you cannot add percentages; you can only add amounts.

Please return to page 21 and try question 7 again.

Q X%

ERIC
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You have the right idea, but you have made an error in arithmeti:

How much was the interest he earned in the year?

Please return to page 30 and try question 4 again.
2
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Remember that if one income exceeds the other, it is larger than the other.
Then we can still use the principle: the larger quantity equals the smaller

plus the difference,

It g represents Mr. G's investment, then
g <+ 4000
is Mr. H's investment,
Their incomes, in order, are:
.10g and .05(g + 4000)
&pplying these expreséions to the principle stated above, we get an equation

whose solution is not in the set you chose.

Please return to page 24 and try question 15 again.
2

O

[ERJ!:( X1I

Aruitoxt provided by Eic:



When the time is one year, interest equals principal mulr:plied by rate.
Did you multiply $600 by the 5%% written in decimal form?
This choice is not coxrrect.

Please return to page 2

and try question

1

first.

It is true that the second investment earns twice the interest rate of the

15

2

But you were not told that the second investment was twice as large.
How can you make use of the fact which was given.

ERIC

Please return to page 17 and try question 6 again.
2
XII
oo o
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1
It is true that 3 5 is equal to 3.5 bhut you were dealing with

percent. Consider this erample: 5% is equal to .05 not 5

Apply this idea to your problem.

Please return to page 25 and try question 3 again.

When something is added to - 20 ounces, the result is no longer 20 ounces.

Then this choice is not correct.

Place the given data in chart form.
Remember there is the original solution, the added solution, and the-final

mixture; a total of three rows of information.

Please return to page 30 and try question 2 again.
2

XII
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1
Since interest equals principal times rate (for one year) it follows that

rate ¢quals interest divided by principal.

= PR °<—:-P

In formula focm, I
I
then P = R
Using this formula, we have:
R = 25 ' Divide numerator and
500 denominator by 5.
R = 5 But, this is a percent
100 in fraction form.
R = 5%

Then this choice is correct.

Please proceed to question 6 Dbelow.

Question 6

A man invests part of $12,000 at 5% and the balance at 10% .

If x represents the amount invested at 5% choose the correct represen-

tation of the amount invested at 10% .

(A) 12,000 + x

() x - 12,000
(C) 12,000 - x
@) 2x : ..
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There are many ways to handle the decimal. Let us consider just sne way

Since the decimal has two places we can get rid of it by multiplying by 100
As you should have learned, multiplying by 100 has the effect of moving the

decimal point two places to the right. Then we have:

Given: ©x + .04x = 520 «{(100)
100x + 4x .= 52000 [Combine terms
104x = 52000 “é'lOQ
X = 500

Then this choice is correct.

Please proceed to question 9 below.

T A Y -nnonn.---..n-.oooooo-oonon.no.-no..nnnannonno.on.n.nnn;vaauounnan

18
2

Question 9

A man invested part of his inheritance of $10,000 at 4% and the remainder
at 6% . Check the following choices to find the amount invested at 4}

if his annual income is $480

N000
(B $5000
(C) $4000
(D) $3000

XI1
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Perhaps you ought to take another look at your arithmetic since there seems
to be an error there.
What were you asked to find? It appears that you were looking for the

wrong quantity.

Please return to page 30 and try question 4 again.

Did you put the given data into chart form?
I THE VARIABLES:

If we let n stand for the number of dollars invested at 8% then

(7000 - n) will be the number of dollars invested at 6% .

P X R = I
n .08 .08n
7000 - n .06 .06(7000 - n)

IT THE RELATIONSHIP:

But the two yields, or incomes, are the same. Thus we have the

equation:

.08n = .06(7000 - ~=n)
Solving this will give us the value of n . However, we will find
that the set ir this choice dore rot contain the correct value of n

Please return to page 12 and try question 12 again,
2



1
incipal < Rate Number _ Interest
rested Per Year ¥ of Years
Formula ( P X R bl T = I
When the ¢ one year, interest equals principal multiplied by rarce.
Formula (. P X R = I
Putting 5%- decimal form, we get .055
P X R = I
600 .055 . 33
Then we wxl: $600 by .055 getting $33 .
Then this - - 1S correct.
Please pz— -0 question 2 below.
20
2

Question 2

Perform the calculation to find how much Miss R will earn in two years if

she invests $250 at 4% .

(a)  $20
(B) .$10
(C) $270

EMC (@) $260




2
1

if -f two quantitie .- given. then s. rooting Ons cudntity trom
RREE es the other. 7T . .efore, ir the to- is 12,020 and one Dart
- other is (12,006 - x)
“-:- .23 choice is correc:.
le:- - ‘oceed to question 7 below.
2L
2
[
- . - 3 . ) qla : . >/ -
1z .00 1is invested at 45%- and p dollars is invested 3% , apply

vo, - «nowledge to find the number of dollars in total yearly income.
A (55¢ + .03p) (B) (55 + .03p)

(c) .085(1000 + p) (D) None of these

Q XT1
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Good, 1 ': x¢ v the prot_em.
I ii V:r» -BLES:
i , 2present the amount to .- :avested at 63
Thes ive:
Larm as - Dollars . Interest - Numder of Dollars
- : - ced Rate ) Interest
v .10 800
.06 .06x
t.ud) + ox .07 60 +  .07x

1. JdE REL . IONSHIP:

Thi oz interest received from ths two inves—r-its is equal to

!
.

“iz intersst that would have been received if - = entire principzl
e Ltrasted at 7Y .

.. z2refcs=, our equation is:

800 -+ .06x = 560 + .07x (- 560 - .06x
260 = .01z {+ .01
24000 - x
TIITI CHEL:

> « R = I
80C .10 800
240 Lo 1440
3200 N 2240

Then thi: croicw is corrert.

Please proceed to questf=r 1l on pags

ERIC xt1
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1
Question 11
Jne sum of money is invested at 5% and another, i . ) lezrger than the
Zirst) , is invested at 6% . If the total year: -me is $670 apply
vour knowledge to find P ; the amount of momav .. zed at 5%
Which is the correct statement about the value of
(a) P £ $5500
(B) $5500 { P { °(
(c)y $6500 { P -
(D) P ) $7500
23
2

The basic principle here is that Amount equals Sr-ncipal plus Interest.
Then, using x for the principal, we get the &7 .ztion:
x + .06x = 9010

1f you solve this equation correccly, you will f_nd that the solution is

not in the set you have chosen.

Please return to page 34 and try question 16 agi.n.
2



ZHE TARIZBLES

Let = =zepre== = thz =.. . of the vou gz o W2 have:
13 : R L
Y zunger o .06 .06x
C_der (- ..00° - .09 -09(10,000 -

and the ‘equaz:: is .

L06x = 09:10,770 — x) + 7% (D
.06x = €0 - .09% + 75 ¥~ 09x  and <o ne
.15x = <5 %(100)
15 = 7502 =15

X = €300

1I THE RELATIONSHIP:

The new feature in this problem is the fa.: thzt the one in - :-

larger than the other. We can use the pruic—-cie that ths larga:

quantity equals the smaller plus the diffsrzacs.

III CHECK:
D s R = i
5500 06 30
3500 .09 )
Jif'erence. 3

Then this choice is correcrt.
Please proceed to question 17 =zlow.

24

2

LA A A I I R O A A L I R O O ST

Ques cion 15

¥r. G invests some mon2y 2t U7 while Mr. H i——zats

>

4.000 mecre zr S
«t the end of a year, Mr. G = imcome exceeds Mr F 5 i--ome by =39
Apply your knowledge to find == set containing th - am: :nt of mooey b

invested.

(4 {s2000, $2500, <3000) (5) 3500, 2000, -3GO
(©  {$5000, $5500, 5000} (D)  :me of —hese.

T
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zrr Lu2.  If you use =t :siz fc rmmla that Interest equals the proda o ot
romiiomzl, lnterest racs -4 zize. you get

t=—cipal = Rats o’ In.erest = Nur == -7 Years Interest

250 z WL ® Z = 20

_30 =x .C8 = ‘This is an appli.a-.von f

the ASSOCIATIVE PROFPERT )

“ince —he time is two yeazs. we may figure - =zt Miss R 1s earning twice

7 o~ 8% on tkhe 8250

Pleasz proc=ed tc guasticn 3 below.

8]

(W)

o

Cuestiza 3

Whoo- o yow Texsooize z= the decimzll equivalssz oF 35% ?
1
(4a) .032
(B .35

() 3.5

I%)
7

(D) .0
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1

(35

Yc 1 may have ri. Toe rapidlt; you rave an =-ror One of the other chcices

doass have the corr .= oswe-.

Please retu.. to page 22 ard try quastiom ¢ again.

2
26
2
ZZazm thore =z 2+ zZusrs of solution whzizh -gr--ain 4 ¢ arts of antifreeze,
-

this ch Lz ifF not ccrrec.-.
£rremge rour zata in char form. The final __-ne -he mixture) should appear

zike this:

Number of Un-ts Percent _ Nurlret of Units
of Sclution X it Treeze N of + Lifreeze
/ = 4

Low urite the eguaticn relazing these valus=s and solve far x .

Conv=rt =z to z percent.

Please returr tc page 45 and try question 1 again.
2
O
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ie invested §$30200 et

—
t
job3

Now 4% of $3000 is S120 and 5% of $7000 is S420 .

E P pay = I
1 30:0C .04 120
I1 7¢00 .0¢ 420
TOTAL 540

re2 with the problem.

it

Then rh= total intw.est .3 =540 wzich does mot =

Then thes rhoice 1s ot zoXr=ct.

Please retirn to paza 18 &and try question 9 awain.
2
27
2
when © . lutions =rs ~ized woge:'er, the total amcunt is the sum of the

two separats amounmts. Since this crioice 1s cnlr one of the two numbers that

should be zddec together, it Zs no% the correst cioice.

Please returm to page 62 =ud try question & =gain.
2
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Gez 2. Let's outline the procedure:
I THE VARIABLES:
We can set up the problem in this way, using n 1or the nuwba:

of dollars invested at 8%

Number <f dollars Interest - Number 5r d:ilarvs
invested ) rate interves-
n .08 .08n
7000 - n .06 0617000 ~ nj
i1 THE RELATIONSHIP:
Since the two incomes are equal, we have:
-08n = .06(7000 - n) i D
.08n = 420 - .06n «{+ .06n
l4n = 420 «{ (100,
l4n = 42000 { 31s
n = 3000
I11 CHECK
P * R = 1
3000 .08 240
4000 .06 240

ihis choice contzins this value; it is, therefore, correct,
Please proceed to question 13 below.

T8 5 %6 080035 %E 0 N0 00 S e C e N oD e s s 28 60 306 0a 806 0000500500600 086CNB6NNI DD 0 e -

28

2

Question 13

One-third of a fund is invew~ted at 4% and the rest is invested at ;%
If the total annual income is $540 apply your knowledge to find the set

containing the amount invested at 4%

(&) {$s000, $7000, $9000 ) (B) {$45'oo, $5000, $7500 }
(© {s$1800, $2200, $2600 } ()  {$1000, $2000, $3000}

XI1
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You have made a mistake somewhere, since one of the other choices is

rrect. Vere vou confused by the word exceeds? It has the same

()

e

Using the principle you have already met, ve can

I

aning as ig larger than.

write: G's income equals H's income plus 50 . You should be able to

continue from there.

Please return to page 24 and try question 15 again.
2

Since the original alloy was 2% tungsten, less than 50 pounds was

rungsten. Then adding 5 pounds to it cannot result in a total of 55

pounds.

Please return to page 56 and try question 3 again.
> .

O
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i )

;5% is equivalant to 10
) 1 . - . 3.5
Since 35- = 3.5 , we can write the fraction as 100

Brt dividing by 100 has the effect of shifting the decimal place rwo plz:es
to the left in the number. Thus, we get .035 since a zero must be plz:ed
in the empty place between the decimal point and the 3

tf this idea is strange to you, it is worth learning. Of course, if yziu dad
the division as a long division, you would still get this result since ir 1s

Torrect.

This tranformation can also be explained by using the technique of red.:ing

the fraction.

1 1
3.5 10 . 235 10
100 ¥ 1 10 1
10 10

_ .035

= 1

= .035

Please proceed to question 4 below.

T 9 M0 6N 8 0828 se s s e e #6084 es 0000000 ,080006000000wcn 495" 00 e n L R I TN T TR N ST N

30
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Question 4 ,
Apply your knowledge to find how much money Mr. P will have after a year if
his $10,000 is earning 9% interest.

(A) $900

(B) $10,900

C) $19,000

(D)  $9,000

XI1
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1
It is crue thac ciera ere now 25 ounces of solution, but the amount ot
salt hzs not cr-anged. Since the amount of salt is the same, while the amount
of the tocal sclution is changed, it follows that the percent of salt

cannot be the = me as it was.

Place the given data in chart form. Remember, there are three rows otf
facts:; namely, one for the original solution, a second for the added

solution, and a third for the final mixture.

Please raturn to page 50 and try question 2 again.

You have the correct answer to a question, but not this question.

You were asked to find the number of pounds of salt.

Please return to page 48 and try question 5 again.
2
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1
In order to calculate the total income, we must find the separate figures and

then add them. 5 %% on $1000 is $55 .

Writing 3% in decimal form we have .03 ; and .03 times p gives .03p .

Then adding them gives the value of this choice; which is, therefore, correct.

P . " R = I
I 1000 .055 557
"/
II P .03 .03p

Total interest ( .55 + .03p)

Note: It is customary not to include dollar signs and other measurements

in the table or in the equation.

Please proceed to question 8 below.

Question 8

Apply your knowledge to find the correct statement about the value of x
which satisfies the equation

Xx + .04x = 520

@ x < 102 | @) 102 {x < 302

(C) 302 <x <502 ™ x> 502

XII



Without considering the percent antifreeze in the resulting solution, let us

look at the amount of solution.

We started with 20 quarts and added something to it, then it cannot still

be 20 quarts.

Please return to page 45 and try question 1 again.
4 5

This choice is not correct. I1f you read the question again carefully, you
shoiild find that the correct result is easy to get; and it is offered in one

of the other choices.

Please return to page 62 and try question 4 again.
> 4

XII
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.~ THE VARIABLES:

Remember that exceeds means is more than. Ihen we -an use the

principle: the larger quantity equals the smaller plus the differsn.e,
to write an equacion.

First, let g represent Mr. G's investment. Then we have:

IIL CHECK
P ’ R = 1 P o R. = 1
Mr. G g .10 .10g _ 5000 .10 500
Mr. H (g + 4000).05 .05(g + 4000) 9000 .05 450
Difiference 30

II THE RELATIONSHIP:

Mr. G's income exceeds Mr. H's income by S50 and che equation is:

.10g = .05(g + 4000) + 50 [ D
.1o0g = .05g + 200 + 50 o - (.05g; and comb.as
.05g = 250 < (100)

5¢ = 25000 5

g = 5000

Since the set you chose has this number, this choice is correcc.

Please proceed to question 16 below.

___—_.__......_.__...___.—-.-._._...____-._.-.__._-....—_._.___.._-.—-._.______.—._.._.____._._.__..-.__.__._..___...__.

Question 16

A man can invest his money so as to earn 6% interest, and he wishes to hava
$9010 at the end of one year. Apply your knowledge to find how much he shouii

invest today.

Which set contains the correct answer?

(4) {($6600 , $6900, $7200)
(8) {6500 , $6800, $7100 }
(c) {$7400 , $7600, $7800 }
(D) {$7900 , $8200, $8500 }

XI1
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i h: 1ovested $6000 at 4%, that left $4000 to invest at 6%
Now 44 2r $6000 is 5240 and 6% of $4000 is $240

Th-~ rthe roral interest is $480 and this choice is correct.
P X R = I
i 6000 .04 240
1l 4000 .06 240
480

Iu il.'d.
. 480
2L ET €l 10,000 10000 480
‘v : sorth noting that $480 is 4.8% on $10,000 .

Ih:: .s described by saying that the man has earned an average of 4.8%Z on
hi: .nvestment. It is impossible to get this by calculating a simple ave-
rag= of any of the numbers in the problem. The ”averagé rate' may be
dzfined zs that rate on the whole investment which would yield the same

smouni or total interest as the two separate investments.

Pizase proceed to question 10 below.

[0
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Qu2stion 10

' Mrs-. R can invest $8000 at 10% interest, apply your knowledge to
rind how much she should invest at 6% interest so that she will average

“7Z oo hszr roral investment.

(A)  $8000

(B) $16,000
(C) $20,000
(D) $24,000



The interest on $10,000 at 9% for a year is $900 .
Then Mr. P will have his original $10,000 plus the $900 and this choics

is correct.

Principal * Rate per Year = Interest
I $10,000 .09 $900

I

Principal + 1Interest Amount at End of Year

nin

11 $10,000 + 900 10,900
Please pr - :1 to questicm 5 below.

36

2

Cuestion &

Applr ur vnowledgs to find the interest rate if $500 earns 525 in a

year,

(A) 257
(B) .05%
(C) ..5%
D)y 5%

XI11




(et Check out this method for solving the problem.

i THE VARIABLES
If % ie the amount in the fund. - =:oceed as follows:
"1 CHECK
P x R = I P s R L
x 04x i
= . —_— Y . 20
3 04 3 | 04 1
%— .07 ——l—%@ .07 420
540
11 THE RELATIONSHIP:
The total interest amounted to $540 . T=erefore,
—'9%’5 + -—l%’i = 540 {Mulziply both sides by 3
L04x +  L.lax = 1620 [Combine like terms
.18x = 1620 «{ (100)
18x = 162000 of 218
X = 9000

Then one-third of this is $3000 , the amount invested at 4% .
Flzase proceed to question 14 below.

WA MY . T E 603D 60 56 30 N0 ONO00 Q8 0 S S0 e e Ee s e s s U e D Wb a6 b 6B 3 %aa3en 000

o
N ] »

Qusszion 14

A man leaves an estate of $10,000 to be divided by his two sons.

The older son invests his share at 9% and the younger son invests his
shsre at 6% . If the yearly income of the younger son is §75 more than
that of the older, apply your knowledge to find S , the younger son's

shace of the estate.

() S $8000

(B) $8000 » s> $6000
(C) $6000 » s ) $4000
(D) $4000 H S ) $2000

LIL
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1

It is true that there are now 25 ounces of solution, but the amoun-

salt has not changed. Since we have the same amount of salt in'a la- <
of solution, it follows that the salt is a2 smalier fraction

the total.

Then this choi-zz is not cocrrect.

Please returr :o page 30 .:ad try question 2 again.
2

The problem might be handled this way: Let x represent the number of gallons
of 20%Z solution to be used. Then 50 - x represents the amount of

10% solution. Setting up the form for this problem:

Number of gallons Percent - Number of galloms
of Solution ° _ sugar sugar
X 20 .20x
(50 - %) 10 (5 - .10x)
50 32 16

Then adding in the third column gives the equation:

20+ 5 - 10x = 16
Now, solving this equation you will find'that this choice is not correcr.
Always check your answer in the original problem to see whether it makes
sense.

Please return to page 67 and try question 6 again.
2

XII



I THE VaRIABLES:
1f we len x =-epresent the principal, ti.. interest is .06x and the

equazion is

1 CHECK:
= + .06 = 9010  #{(200) x R = T
100x  + = 901000 [ Combine 300 .06 510
126: = 90100 o<-%=106 P + I = Amount
= 8500 8500 + 510 = 9010
IIT THE RELATIOI . 'HIP:
In this probiem, $9010 is called the Amount. RemembeZr
Amount = Principal + Interest
Ther this choice is correct.
You have now completed this Segment. Hand in the
PUNCH CARD. |
You should have entered in your NOTEBOOK the
following:
(1) Amount = Principal + Interest
(2) Number of dollars invested x interest rate =
Number of dollérs interest
( P-R = 1)
(3) CInterest, income, return, yield; all mean the same.

. You should now be able to complete ASSIGNMENT 12 ,

problems 1 - 4 .

XI1
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1
Does 2 percent plus 5 pounds 2quai 7 pounds?

Of course rot.
Were there 2 pounzs of tungsten in the original alloy? Avoid doing

arithmetic with num:-2rs until you know what they mean and what meaning rhe

result wZll have.

Please return to page 56 and try question 3 again.
2

40
2

When water is evaporated from acid solution, the water being removed has
0% acid. Then no acid has been removed and, therefore, there is some

acid left.

Then this choice is not correct.

Please return to page 63 and try question 8 again.
2

O
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1
1f x represents the number of galions of 20% solution to be used,
we get the equation
20x + 5 - .10x = 16
Solving this, we find that
x = 110
which is certainly larger than 25 . But the total number of gallons of
the mixture was to be only 50
Then this wvalue is not correct.
Please return to page 67 and try quasc—iorn 6 again.
‘ 2
41
2

Using x as the amount of 20% solucZon, we have:

Number of Pounds Percent _ Fumber of Pounds
of Solution ’ salt of Salt
1st Solution = z0 .20x%
2nd Solutiom 30 5 1.5
Mixture x + 30 i0 10x + 3

In the third column, the sum of the first two lines equals the third. If
we write the equation stating this and solve it correctly, we find that

this choice is not correct.

Please return to page 66 and try question 10 again.
2
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1
If we start with 20 quarts and evaporate (remove) something from it,

we cannot have 20 quarts remaining.

Please return to page 51 and try question 7 again.
2

It is helpful to set-up the data in chart form:

We may proceed in this manner:

Number of Gallons Percent of a Number of Gallons
of Mouthwash . Ingredient X - of Ingredient X
1. 1000 5 .05(1000)
2. n 0 0
M. 1000 + n . 2 .02(1000 + n)

Now, in the third column, the first item plus the second equals the third.

If you will write the equation which states this fact and solve it éorrecnly,

...you will find that this choice is not correct.

Please return to page 69 and try question 12 again.
2

XII



O

ERIC

Aruitoxt provided by Eic:

In general, there are two ways that you might explore in order to answer this
question: one is to find the amount of salt in each solution and then

gdd; the other is to find the. total amount of solution and its percent

salt and then calculate the amount of salt. You will see that you must use the

second method which relates to the total mixture.

You have made a mistake in your calculation since this choice is not correct.

Please return to page 48 and try question 5 again.

Certainly 20 minus 3 equals 17 but that has nothing to do with this
problem. How many pints of acid were there in the original solution, and

how many were removed?

Please return to page 54 and try question 9 ‘again.
2 -

.
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Volume 12 Segment 2 begins here:

Obtain a PUNCH CARD from your instructor. In addition
to the other identifying information that must be

furnished by you, you are asked rto punch out the following:

COLUMNS: 48 and 50 1 2 (Sequence Number)
54 and 56 0 4 (Type of Punch Card)
60 and 62 1 2 (Volume Number)
66 and 68 0 2 (Segment Number)

Your READING ASSIGNMENT for this Segment 1s page 310

SUPPLEMENTARY NOTES

A solution, as you meet it in this course, is usually a mixture concaining
a substance dissolved in water. The substance gives its name to the
solution; thus a 10% alcohol solution would mean that 10% of the
mixture is alcohol and the other 90% is water or some other liquid cthat
is specified. If there were 50 gallons of such a solution, it would
contain 5 gallons of alcohol and 45 gallons of water. Some named
substances are actually mixtures; two common ones are milk and cream.

They contain various substances mixed with water; the one substance

which is of importance commercially is called "butterfac." The

richness of the mixture determines whether it is called "miik" or "cream."

You should keep in mind that water means pure water, which is 0% salct, 0%
alcohol, 0% butterfat. In the same way, salt means pure salt, which 1s
100% salt.

You will also meet mixtures of metals called alloys. 1In these, you will be
told the names of both substances; for example, an alloy of tin and copper
contains 15% tin.

We will generally deal with a mixture of two different solutions to make a
third. However, we may add a pure substance (100%Z) to a solution, which
strengthens it. Or we may add water (0%) to a solution which weakens it.
It is possible to remove water (0s) from a solution by evaporation; of
course, this strengthens the soclution.

Please go on to page 45 .
1

XIT



o
Ut

1
The basic formula for these percent mixture problems is
Number of Units s Percent - Number of Units
of Solution Ingredient of Ingredients

First
Second
Total
In the first column, adding gives the total and the same holds true for

the third column; but DO NOT attempt to add the percents.

You will now be asked a series of questions to draw your attention to the

more important points.

Question 12

After 4 quarts of antifreeze are added to 20 quarts of water, what is the
amount of the solution and its percent antifreeze?

Perform the calculations to find the correct choice.

[/

(A) 24 quarts of 16 7% antifreeze

D)

2
3
(B) 24 quarts of 20 % antifreeze

(C) 20 quarts of 20 % antifreeze

(D) 20 quarts of 25 % antifreeze

XII



The original alloy had some tungsten in it, Then if we add 5 pounds or

tungsten, there must be more than 5 pounds in the final mixture.

Please return to page 56 and try question 3 again.
2

Before it is possible to find the percent of acid in the final solution,

we must find the number of pints of acid it contains. The original solution
contained 20% of 15 pints, or 3 pints, of pure acid.

The evaporation of water removed no acid so that 3 pints stiil remain.

But the evaporation did reduce the total amount of solution.

N X R = I
Solution 15 .20 .20 (15)
Water 3 : 0 0 evaporated
Mixture 12 X 12x

Dividing the number of pints of acid remaining by the number of pints of

solution remaining gives the correct result. This choice is not correct.

Please return to page 63 and try question 8 again.

Q 2 XI1
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This choice is not correct. There is enough information given to
determine the correct solution to this problem.

However, it is important
to interpret correctly the results you obtain.

Please return to page 67 and try question 6 again.
S 2

Let us assume that this choice is correct and check the

figures which
result; there would be 70 cc.

of 10% solution. Then:

Number of cc

Percent Number of cc.
of Solution Salt of Salrt
1. 30 : 5 1.5
2. 70 10 7
M. 100 7 7
~ But the items in the third columns have to check when added. Since 1.5
+ 7 does not equal 7 this does not check. Then this choice is not
correct.

Please return to page 52 and try question 1l again.
2
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1

If two quarts are mixed with 20 quarts, the result will, of couise,
contain 22 quarts. You should not be fooled into trying to use any of the
other numbers in the problem to get an answer. The other information in the

problem has nothing to do with this question.

Please proceed to question 5 below.

Question 5

After mixing 20 pounds of 5% salt solution with 30 pounds of ano.her
salt solution, we find that we have a 6% salt solution. Apply your

knowledge to find the number of pounds of salt in the final solution.

(A) 50
(B) 18
) 3

(D) It cannot be determined.

XII




-
G

There was 15% acid in the original 20 pint solution, not in the final
sclarion. Then the only figure on which you can calculate 15% sensibly is

the 20 pints. Then this choice is not correct.

Please return to page 54 and try question 9 again.

The original solution contained 20 cc. of acid out of a total of 100 zc.
If che choice is correct, the 20 is 25% of the remaining 75 cc -

Bur this is not so.

Then this choice is not correct.

Please return to page 55 and try question 13 again.
2
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Good. Let's arrange the given data in chart form.

Number of Units Percent Number of Units
of Solution ° _of Ingredient of Ingredient
Water 20 0 0]
Antifreeze 4 100 4
Final
Mixture 24 X 4

Since: 24 x = 4 {224
x = 4
oA [Reduce
x = =
6 [Convert to %
1 _
6 2
.16-3
6)1.00
X = 16 %%

Your choice was correct.

Now proceed to the next problem below.

--------------------------------------------------------------------------

Question 2

If 5 ounces of water are added to 20 ounces of a 10% salt solution,

which statement about the resulting solution do you recognize as

correct?
(A) There =re 20 ounces containing less than 10% salt.
(B) There are 25 ounces containing less than 10% salt.
(C) There are 25 ounces containing 10% salt.

(D) There are 25 ounces containing more than 10% salt.

XII



If a 207 solutrion and 10% solution are mixed, the resulting mixture
aiways has a percert between the two original percents. Then this choice

is c¢orrec

™

, and no further calculation is needed. Mixing a 20% solution
and a 10%Z solution could never result in a 32% solution. If you
proceed in a standard manner, letting x represent the amount of the

70% solution to be used, you get the equation
.20+ 5 - i0x = 16

Solving this, we find the value of x to be 110 . But the total
solution is to be 50 gallons. Therefore, this value of x 1is impossible,

and this choice is correct.

Please proceed to question 7 below.

»»»»» " % % 8 6 6 s s 8 e B e ® 08 8 e B 0 8 8 5 0 0 0 e 8 0 6 0 0 6 0 6 s e e 0o e AL e e VRS

. Quesiion 7
When 2 quarts of water are evaporated from 20 quarts of a 154 salt
solution, how many quarts of solution remain?

Which choice do you recognize as correct?

&) 20
(B) 18
c) 3
@ 1

XII
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I THE VARIABLES:

Using x as the amcunt of the 20% solution, we have:

Number of Pounds Percent Number of Pounds
of Solution ) Salt B of Salt
1st Sol. X 20 .20x
2nd Sol. 30 5 1.5
MIXTURE x + 30 10 .10x -+ 3
II THE RELATIONSHIP:

The amount of salt in the 1lst solution plus the amount of
salt in the 2nd solution is equal to the number of pounds

in the mixture.

III CHECK:
15 .20 3
30 .05 1.5
45 .10 4.5

Then this choice is correct.

Please proceed to qﬁestion 11 below.

52
2

Question 11

A druggist requires 100 cc. of a 7% salt solution, but has available
only a 57 sclution and a 10% solution. How much of the 5% solution

should he mix with the 10% solution to produce the required result?

Apply your knowledge to find which answer checks.

(4) 30 cc. (C) 40 cc.
(B) 70 cc. (D) 60 cc.

XII




v J1

i you reconsider this problem, you will find that there is enough

o
=}
Hty
o}
]

mation to answer the question, using one of these two ways to

arrive at the rfigure you need:

(1 Add the amounts of salt in each separate solution.

(2) Find the total amount of the final solution and its percent
salt.

(3) Choose the appropriate method.

2
53
2
letring x be the number of pounds of salt to be used, we have:
Number of Pounds Percent Number of Pounds
of Solution : Salt - of Sait
ist 3o0l. 40 5 .05(40)
2nd Sol. X 100 1(x)
40 -+ x 24 24040 +  x)

ii: THE RELATIONSHIP

The number of pounds of salt in the first solution plus the
number of pounds added equals the amount found in the final
mixture. That is, in the third column, the first number plus
the second equals the third. This gives us an equation which we
can solve, but this set does not contain the correct solution.

Check your computation.

O

ERIC Piease return to page 61 and try question 14 again.
oo 2
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The original 15 pints contained 20%Z or one-fifth acid. Then there

were 3 pints of acid vhen we started. The evaporation did not

affect the amount of acid, but it did reduce the amount of solution to

12 pints. Therefore, we find that we have 3 nints of pure acid ouc of

12 pints of solution; and this choice is correcr.

N X R = I CHECK:
Solution 15 .20 .20 (15) 15 .20 3.0
‘Water 3 0 3 0 0
Mixture 12 X 12x 12 .25 3.0

The new mixture has the same amount of acid as the original sclution.

12 x = .Zu (15)
12 x = 3 12
1 o
x = ¥ [ Convert to %
x = 25%

Please proceed to quéstion 9 below.

Question 9

If 3 pints of water are evaporated from 20 pints of a 15% solution oi
acid, how many pints of pure acid remain?

Choose the correct result.

4y 17
(B) 3
(C) 2.05
M 0

XII




We may proceed in this manner:

w
[ AYA

I THE VARIABLES
Number of Gall: = of _ Number of Gallons
of Mo Liweslh Ingredient X of Ingredient X
1. 1000 5 .05{1000)
2. n 0 0
. (1000 -+ n) 2 .02(1000 +
II THE RELATIONSHIP:
The number of gallow= *f =~ »rredicnt the miwture is equal to
i K i . 2 Ori’ - R ldded.
ihen oy L
SL2000 g o = .05(1000) [ D 1000 .05 50
20 + .02n = 50 of ~ 2001500 0 0
.02n = IO %&100) 2500 .02 50
2n = 3000 SN
n = 1500

Therefore, this choice is correct.

Please proceed to question 13

below.

Question 13

A bottle containing 100 cc.

of a 20% acid solution was left open. When

discovered, it was found that due to the evaporation of water, it was rovw a

25% solution.

Apply your knowledge to find how much solution was still in the bottle.

&)
(B)
(C)
@)

80 cc.

75 cc.

25 cc.

20 cc.



et's review the prccedure:

Number of OQunces x Percent - Number ot Ounces
of Solution Salt of Salr
Solution 20 10 = .10120/
Water 5 0] C
Mixture 25 X .10(20¢
25x = 2 o« < 25
2 2
X = 3T [ Convert == to a %
<D g

x = 8% 2 (8)
25 1720
Adding 5 ounces t- ) our.es . sult. in a total of 25 ounces.

Since there were originally 2 ounces of salt in the solution (10% ot 20) and
only water was added, there are still 2 ounces of salt. But 2 ounces out

of 25 ounces is , which is equal to -8 or 8% . Then this

2
25 100

choice is correct.

It is not actually necessary to do this arithmeric to answer the question that
you were asked. When water is added to a solution, it dilutes the sclution;
that is. it lowers the percent of dissolved substance. In this case, the
percent salt of the final mixture would have to be less than 10%

Please proceed to question 3 below.

56 .
2

Question 3

An alloy of 50 pounds of iron and tungsten is 2% tungsten.

If 5 pounds of tungsten are added to the alloy, perform the calculations to

find the number of pounds of tungsten in the final mixture.

(A) 55 , (B) 7

' ) 6 () 5
XII




iz .. calculate 153% of 20, you will get 3
i_. -zn then proceed to do more arithmetic with this number, but what bas

“nz- to do with this problem?
v :vz interested in the amount of solution, rather than in the amount o:

rure water or pure salrt.

Piezse return to page 51 and try question 7 again.
Z

W - 4 : 6 8 8 8 8 5 e T e F 38 3768 e8 0 e e e e 86 8 0 e T8 00N e 000N e Nr s

I'f we crganize our work in the usual form, we have:

THE VARIABLES:

Number of Pounds Percent _  Number of pounds
of alloy ) Copper of Copper
1 X 100 1(x)
2. 480 - x 4 .04(480 - x)
Mix. 480 10 .10(480)

Nore cthat (480 - x) represents the amount of the 4% alloy.
L THE RELATIONSHIP:

The total number of pounds of copper in the mix is equal to the sum
of the two amounts in the two alloys. This can be interpreted in
the diagram. In the third column, the sum of the first two lines
equals the third. This fact gives us the equation we need, and

solving it, we find that this choice is not correct.

Q Please return to page 70 and try question 15 again.

ERIC ’
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If there are 70 cc. of one solution, there are 30 cc. of the other.

Then we would have:

Number of cc. Percent _ Number or <.
of Solution ) Salr - of Salt

1. 70 5 3.5

2. 3C 10 ) 2

M. 100 7 7

The total number of cc. in the two solutions should edqual the amount
in the mixture. This is located in the last column.
But,

3.5 + 3

does not equal 7 . Then this choice is not correct.

Please return to page 52 and try question 11 again.

Since this equation contains the variable in the denominator of at least
one fraction, it is a fractional equation.

Therefore, this choice is not correct.

Return to page 83 and try question 1 again.
Q 1
ERIC : XII

Aruitoxt provided by Eic:



The original so
If there were
of 25 cc. &3 a

correct.

Please return t

In order to get

need (120 - n)

59
1

Turion contained 20 cc. of acid out of a total of 100 cc.
25 cc. of solutien le“t, we would have 20 cc. out of a total

rasult. But this is not 25%. Therefore, this choice is not

o page 55 and try gquestion 13 again.

120 gallons, using n gallns of cream, he will

gallons of milk. Then:

Number of Gallons Percent _ Number of Gallons
of Solution °  Butterfat a of Butterfat
1. n 20 .20 (n)
2. (120 - n) 2 .02(1208 - n)
M. 120 35 .035(120)

Solving this equation will show you that this choice is not correct.

The equation can be constructed from the data in the last column.

Please return to page 77 and try question 16 again.

X1I

1
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1
The problem stated that the original solution had acid in it.
Since only water was removed, the final solution still has acid in it,

Then this choice is not correct.

Please return to page 54 and try question 9 again.

The (L C D) of an equation must meet two requirements:

(1) Each denominator must divide into it; that is, it is a mulciple
of each denominator.

(2) It must be the lowest possible such number.

Is the denominator .5x divisible by 4 ? Since it is not, this cannot be

a common denominator, and it is certainly not the lowest common denominator.

ERIC

Aruitoxt provided by Eic:



I THE DATA

It is simplest to take x as the number of cc. of water evaporated.

Then we have:

Number of cc . Percent - Number of cc. III:
of Solution °* Acid of Acid CHECK:
1. 100 20 .20(100) 100 .20 20
2. X 0 0 evaporatg 20 0 0
M. (100 - x) 25 .25(100 - x 80 .25 20

Note: Evaporation removes water, which gives the minus sign.
IT THE RELATIONSHIP:
The amount of acid in the original solution was not changed when the

water evaporated. Then:

.25(100 - x) = .20(100) [ D
25 - .25x = 20 o - 25
- .25x = -5 o« (~100)
25x = 500 .. . .. o« & 25
x = 20

Since 20 cc. of water was removed from 100 cc., the result is 80 cc.; which

is, therefore, the correct choice.

Please proceed to question 14 below.

-.__._—......_-_—_——-...—-...—-_..._..._..._...._.__.—-__..-..._......_——-..._._._.____..._._._.—-_—-—-_..——-__—...——__—_._._...__

Question 14 : 2

How much salt must be added to 40 pounds of a 5% solution to produce a
24% solution? Apply your knowledge to find the set containing the correct

answer.
@ {30, 35, 40} @ {15, 20 , 25)
© {18 , 26, 34 ) ® {4, 0, 16)

XII
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Calculating 2% of. 50 we find that there was 1 round of tungsten in rhe
original alloy. Then adding the 5 pounds gives us the correct total of

6 pounds of tungsten at the end. It is interesting to note that there are now
55 pounds of alloy, sd that the tungsten is Eg— Or approximately

11Z of the total.

To organize your thoughts make use of the chart to relate the given data.

<&
. e
N X R = I :
Alloy 50 02 . .02(50)
Added 5 1.00 5
Mixture 55 = 5 + (.02)(50)
= 5 4+ 1
= 6

All you were asked for was the amount of tungsten in th2z new mixture.

Please proceed to question 4 below.

Question 4

Two quarts of milk containing 2% butterfat is mixed with 20 quarts of
milk containing 5% butterfat. Perform the calculations to find the amount
of milk in the mixture.

a) 22

(B) 20




lG\
~lw

There were 20 quarts of solution when we started. Since 2 quarts were
evaporated (removed), the total amount of solution was decreased leaving

18 quarts remaining.

There are wmany other questions that could be asked about this situation, but

you answered this one correctly.

Please proceed to question 8 below.

‘Question 8

If 3 pints of water are evaporated from 15 pints of a 20% solution of acid,
 what is the percent acid in the remaining solution? Apply your knowledge to

find the correct choice.

(a) 07

(B) 20%
(C) 257
(D) 30%

XII
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If there are 40 cc. of the 5% solution, there will be 60 cc. of the

10%Z solution. Then we have:

- Number of cc. | Percent _ Number of cc-
of solution ‘ Salt - of Salt
1. 40 5 _ 2
2. . 60 10 6

MIXTURE 100 7 7

The number of cc. of salt in the mixture is made up of the number of c.,
of salt in the two given solutions (last column),
But 2 + 6 does not equal 7 .

Then this choice is not correct.

Please return to page 22 and try question 11 again.

The first step in finding the LCD is factoring the denominators, which

gives us:
3x = 5
2(x - 3) 2 (2) (3) (%)

J=

The factor 2 appears in each denominator, but it should be used only

once in calculating the LCD since its highest exponent is one.
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The original solution contained 20 cc. of acid out of a total of 100 cc.

If there were 20'cc} of solution left, we would have 1J0% acid, not 25% .

Then this choice is not correct.

Please return to page 55 and try question 13 again.

._...—._....-._.—-_._._...._.___._._....__._.—--——-_....-...--.-_....-__..__._..._._._..._._._.—-_.—-—-—-———_._.—-_.-._._._._._._.._.._.....__.—-—-_.—-_._.

The Multiplication Property of Equality states that if |

a = b them ac = bc
Did you forget to multiply the right side of the equation? Either you
forgot, or you made an error in the multiplication since this choice is not

correct.

@ Please return to nage 99 and try question 5 again.
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1

The original solution contained 20 pints of which 15% were acid.
Multiplying 157 by 20 , tells us that there were 3 pints of acid

in the original solution. When water is evapérated, it is pure water; there

is no acid removed. Therefore, this choice is correct.

Please proceed to question 10 below.

e o 0 0 s o o0 i 0 e 8 e 00 % e 8 20 8 50 e e o 0 o s % % S s s e S e e e e e T S e S T i (RS ot s SR8 e e M A% it e e S s Sne e e . e e e o e

Question 10

Apply your knowledge to find how many pounds of a 20% salt solution should
be mixed with 30 pounds of a 5% solution to produce a mixture which
contains 10% salt. If n is the number of pounds, which is the correct

statement?
) n {6
®) 6{n{12
© 12{n{18

(D) 18<n<24
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Adding the two solutions together gives us a total of 50 pounds. Since

it is 6% salt, we take 6% of 50 and find tt:t there are 3 pounds

of salt in the final solution. Then this choice is correct.

N x R = 1
1. 20 .05 .05(20)
2. 30
MIX. 50 x .06 = .06(50)
Note: We could not find how much salt was disolved in the second solution

directly. But now having found the total amount of salt in the final
mixture, we can subtract the amount contained in the first solution and then
determine the amount in the second and also determine the percent salt in

the second solution.

Please proceed to question 6 below.

Question 6
A 26% sugar solution is mixed with a 10% sugar solution, and the result
is 50 gallons of a 32% sugar selution. How much of the 20% solution
was used? Choose the correct statement about the answer.

(A) 25 gallons of 20% solution were used.

(B) More than 25 gallons of 207% solution were used.

(C) Not enough information is given to determine an answer.

(MY  The anearian has nn answer: the nroblem is impossible.
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The equation does contain a fraction. Howgver the denominator does not
contain the variable. Then this is not a fractional equation. If you
insist on giving it a name, you may call it an equation with fractionél
coefficients. Your text defines a fractional equation as one which

contains the variable in a denominator.

Since you were asked to find the equation which is not fractional, this

choice is correct.

Please proceed to question 2 below.

Question 2

Perform the calculation to find the LCD for the equation:

2 _ 3 _ 1
X 5x 4
(4) 5x
(B) 5x°
) 20x2

ERIC

Aruitoxt provided by Eic:



1£ there are 60 cc. of the 5% solution, there will be 40 cc. of

the 10% solution. Then we have:

Number of cc. . Percent - Number of «cc.
of Sclution Salt of Salt
1. 60 5 3
2. 40 10 4
M. 100 7 7

The number of cc. of salt in the mixture is found by adding the amounts
of salt in the two solutions given. This is verified in the last colnmn.

Since
3 + 4 = 7

The same number must agree with the product of the amount and percent salt
of the mixture. This is verified in the last row.

100 x .07 = 7

Please proceed to question 12 below.

Question 12

‘A mouthwash is supposed to contain 2% ingredient X, but the manufacturer
finds that he has 1000 gallons containing 5% ingredient X. How much
water should he'add to dilute the mixture to the desired strength? Apply
your knowledge to find the correct statement about "n', the number of

gallons of water to be added.

a) n { 200 (3 200&n 700



1
I THE VARIABLES
Letting x be the number of pounds of salt to be used, we have:
Number of Pounds Percent N Number of Pounds
of Solution ) Salt - of Salt
1. 40 5 .05(40)
2. X 100 1(x)
M. (40 + x) 24 <24 (40 + x)
IT THE RELATIONSHIP:
The number of pounds of salt in the first solution plus the
number of pounds added is the same as the amount in the final
mixture.
7
< 24(40 + x) = .05(40) + 1(x) [ D
\j o 9.6 + .24x = 2. +  x 6(>(100)
’ 960 + 24x = 200 + 100x of ~ 24y
960 = 200 + 76x o ~ 200
760 = 76x o<:- 76
10 = X
IIT CHECK
N R I
40 .05 2
10 1 10
50 .24 12

Then this choice is correct.

Please proceed to question 15 below.

Question 15

In order to produce 480 pounds of an alloy that is 10% copper, a manufacturer
is going to add pure copper to an alloy containing 4% copper. Apply your
knowledge to find the correct statement about x , the number of pounds of

Fure copper to be added.



You have overlooked an important step; namely, factoring all the
denominators. While many students can handle simpie problems without
writing down the factors, you made a mistake here. Surely you realize

that (2x - 6) is not divisible by 6x .

Please return to page 85 and try question 3 again.

This choice indicates that you found the proper (L C D) , but your derived

equation is not correct.

Your error is due to a careless application of the DISTRIBUTIVE PROPERTY .



1
Let's review the procedure.
I THE VARIABLES:
Using n gallons of cream, he will need (120 - n) gallons ot milk
Then:
Number of Gallons Percent Number of Gallons
of Solution Butterfat of Butterfat _
1. n 20 .20(n)
2. (120 - n) 2 .02(120 - n)
M. 120 3.5 .035(120)
II THE RELATLONSHIP:
The total number of gallons of butterfat is compused of the number
of gallons in each of the two components. The last column gives
all the necessary data.
.20n + ,02(120 - n) = .035(120) [D
.20n + 2.4 - .02n = 4.2 [«(100)
20n + 240 - 2n = 420 [C
18n + 240 = 420 of-240
18n = 180 <18
n = 10
ITI CHECK:
N . R
10 .20 2.0
110 .02 2.2
120 .035 4,2

Then this choice is correct.
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You have completed this Segment. Hand in the PUNCH CARD.
You chould have entered in your NOTEBOOK the form which

we have been using in these Percent Mixture problems.

Number of Units Percent - Number of Units

of Solution ' Ingredient of Ingredient
First
Second
Total

This can be reduced to:

You should now be able to complete ASSIGNMENT 12 problems 5-8 .

e 8 8 9 6 86 8 8 8 9 0 0 9 8 0 8 0 8 S S 8 8 8 G S 8 8 5 0 0 8 S s s P s S e e s N S Y 4 s e S 0 0 TS S E S NS A0 AT

~
[YS 3 LV

The LCD must be the lowest multiple of all of the denominators.,

There are two reasons why this choice is not correct.
First, this choice is not divisible by the denominator 4 and it, therefore,
cunnot be a common deuominator.

Can you find the second reason?
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1

Almost, but not quite correct.

What happened in your multiplication on the right side of the equation’

Note: 12x2 3 !;2 = 304 X2
/\
4x 104 X2
= 3

Please return to page " 99 and try question 5 again.
2

74

2

In solving equation P, the correct proceddre is to multiply by the common
denominator, 2(y + 1), which results in equation Q .

If we now solve equation Q, we will have all the solutions of equation

P and perhaps some extra solutions.

Solving equation Q yields a single solution. All that you need do is

to check it in equation P and in equation Q . When you do this, you

will find that this choice is not correct.

Please return to page 88 and try question 8 again.
2

X11
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Since neither denominator can be factored, the (L C D) is
3(m + 3)

Did you use (m + 3) as the LCD ? Since it is not divisible by 3 , it is

not a common denominator.

When the fraction %- is multiplied by (m + 3) , ‘the denominator will not

reduce to ONE.

Please return to page 87 and try question 6 again.

_____._.__.-_.._.___.._—-_—--._-_.....__________._._._..._..___.__—-_.-.__.-._..__._.__.___.__.-__.._-..-.__—-_.__._.—-_.

Since the equation on this line may not be equivalent to fhe original

- equation; that is, a new root may have been introduced through the
multiplication, it does not prove the acceptability of the answer for the
original problem. ”fé’mérely checks the answer for that line and all that

follows it.

Plezse return to page 98 and try question 10 again.
2

XII
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1
Let us review the procedure that we think you shoulid follow,
I THE VARIABLES:
If x 1is the amount of pure copper, (480 - x) is the amcunt
of alloy since the total number of pounds of the mixture is 600

Then we have:

IITI CHECK:
Number of Pounds , Percent _ Number of Pounds
of Alloy _Copper _cf Copper N = R I
1. x | 100 1(x) 30 1 30
2. (480 - x) 4 .04(480 - x); 450 04 :8
MIX. 480 .10 .10 (480) 480 .10 48

I1 ~ THE RELATIONSHIP:
The total amount of copper in the mixture islthe same as the amount
in the original alloy plus the amount of pure copper added. The
third column lists the necessary data. From this we can wricte.

the equation,

1(x) + .04(480 - x) = .10(480) [ D
x o+ 19.2 - .04x = 48 «{ (100)
100x  + 1920 - 4x = 4800 [ ¢
1920 +’ 96x = 4800 o( -1920
96x = 2880 o= 96
X = 30

Then this choice is correct, since it falls wichin the range

25 € x‘< 50

Please proceed to question 16.

XII
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Question 16

A farmer has some milk which is 2% butterfat. How much cream, which is
20% butterfat, should he add to produce 120 gallons of milk containing
3.5% hutterfat? Apply your knowleige to find the correct statemen®: about

n , the number of gallomns of cream to be added.
(A) =n < 10
@ 10 n{ 50

(C) 50 ( n { 90

True, the e -:ssion you chose is a common denominator, but not the lowest

common multiple of the denominators.

The ( L CD ) is found as the product of factors, but all you have done is
multiply the complete denominators. In this problem, everyone needs to

factor first.

Please return to page 90 and try question 4 again.
2

XIT




78

1
This is a satisfactory comm.. . . ninator since it 1s divisible by the first
denominator x and also by the second and third denominators, 5x and 4 .

However, thit is net the correct choice since it is not the lowest

common denomninator.

Please return to page 68 and try question 2 again.
2

Whenever both sides of an zquation are multiplied by the same quantity,
whatever it may he, the result is an equation, although it may not be
one that is helpful in finding the solution set.

In any event, this choice is not correct.

1+
Y
,

.
4

|

Please return to page 97 and try question 7 again.
. 5

O ' ’ XII
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You appear to be consistent in making the same mistake in each
multiplication. What happened to tihe denominators cf the fractions; did

you just ignore them?

Please return to page 99 and try question 5 again.

If you solve equatisn S , which is a quadratic equation, you will find two

values for x .

X - x - 2 =0 Factor
( ) ( ) = 0 Let each factor equal O .
It is then necessary to check these values in equation R . When you do this

correctly, you find that this choice is not correct. The '"null set",

# , contains no elements.

faA

Please return to page 94 and try question 9 again.
2

XII



The multiplication Property of fquality has b=zen misapplied.
You have forgotten to multiply both sides of the equation by the LCD.

This must be done regardless of whether the term is a fraction or not.

Please return to page 87 and try question 6 again.

The fact that a solution to a fractional equation may not check in thé
original equation does not depend on just being careful.

All the steps might really be mathematically correct.

Nevertheless, when you multiply both sides of an equation by a
quantity containing the variable, your new equation may have a
solution that did not exist on the line above. The only posi:ive
check is to substitute the values you find when you complete the

solution in the original problem.

Then this choice is not correct.

Please return to page 98 and try question 10 again.
2

XII




You have started correctly, factoring rhe denominators and then setting
up the product of factors for the LCD. However, it appears that you
have forgotten an important item. Each factor is used only once

unless it repeats in a single denominator, that is, if it has an
exponent other than one.

Each different factor must be used with the highest exponent that

appears with it.

‘Please return to page 90 and try question 4 again.

In order to solve this eguation, it is necessary to find the LCD.

None of the demominators can be faccored; therefore, the LCD is

3xk(x + 3)
Multiplying by this should give the equation

5(3)(x + 3) - 1(x)(x + 3) = 8(3)(
If you now proceed tc solve this equation, which is quadratic, you
will find two values of x . However, you must check them in the
original equation before you know if one or both of them are solutions.

You should find that this choice is not correct.

Q Please return to page 91 and try question 12 again.

ERIC ’

XII
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Volume 12 Segmen: > begins here:
Obtain a FUNCH CARD from your instructo, In
addition tc the other identifying intcimacion
that must be furnished by you, you are asked
to punch out the following:
a5 COLUMNS 48 and 50 1 3 {Sequence Number .
54 and 56 04 {IType of Punch Card)
60 and 62 12 (Volume Number)
03 {Segment Mumber:

66 and 68

Preliminary Notes

In order to solve a fractional equation, chat is, an equation conraining rhe
variable in a denominator, we begin by removing the fractions. You will :e—
call that we can multiply both sides of an equation by the same quantity, and
the results will still be equal. Of course, we do not use Just any multi-
plier; it must be one which contains each denominator as a factor, that is,
it must be a common multiple of the denominators. We call the smallest of
the common multiples the .

Lowest Common Denominator, or LCD.

For the equation 60 ‘ 5

22 - 36 Z,= 6

we first factor the denominators here possible) getting:

60 . 1 _ 5
(z + 6)(z ~ 6) ™ - z - 6

Now we are in a position to build the common denominator as a product of thae
different factors which we see. Thus the LCD is
(z +6)(z - 6) .

and we can now multiply bdfﬁ sides of the equation by this quantity.

You sh. -1d nwv review your READING ASSIGNMENT
for this Segment, Pages 312-313

Now go on to page 83
1
XIL1




You will now be asked a series of questions to

draw your attention to ths wore impc.tant points.

Question 1

Which of the choices do yeu recognize as NOT a fractional equation?
y g q

W 2+ 5 -
(B)%=%

© 2x + 2 =5
™ 5+ 1 =3

This choice is not correct. Did you multiply both sides of the

by the LCD, which is
(x+ 2)(x - 5) ?

One of the other choices is correct.

Please return to page 97 and try question 7 again.

X1l

equation
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In the procedure for solving a fractional equation, you obtain an
equation which contains no fractions. This derived equation will
always be satisfied by all the rcots of the original equation, and

perhaps by some additional roots.

To be a proper subset, the solution set for S would have to contain

only some of the members of the solution set for equation R

Therefore, this choice is not correct.

Please return to page 94 and try question 9 again.

If you multiply both sides of this equation by the LCD, whirh is

(x + 5)(x - 5)
vou will get an equation which can be solved. After solving the
equation, remember thatgyou must check any solution in the original
eguation. When you do this, you will find that this choice is not

hJ
correct. ’

Please return to page 101 and try q.estion 13 again.
: 2

XI1
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This is a satisfactory common denominator since it 1s & naltiple of

each of the denominators oad is, therefore, divisible by each of them.

Let's review a ''working method" for determining the Leest Common
Multiple (LCM) of the denominators. (The LCM is also called the Least
Common Denominator, or LCD when it refers to the denominators of

fractions.)

(1) Factor each denominator and place the factors in base-exponent
form.
(2) Form the LCD by multiplying each of the different bases using

the highest exponent that appears for each base.

In this case, the factors of the different denominators are X,

5x, , and 22, respectively.
We form the LCD according to the rule and get
2

27 5x% or 20x

Now proceed to question 3 below.

Question 3

Apply your knowledge to find the LCD for the equation:

3x 1 _ 5

2x - 6 + 2 0 6x
() 12x(2x - 6) (C) obx(x - 3)
(B) 6x(2x - 6) (D) 2x -~ 6

XII



O

ERIC

Aruitoxt provided by Eic:

It is only necessary to check the values offered in this choice to
find out if they are correct. There is veryvlittle arithmetic to be
done before you discover that this cheoice is not correct. Of course,‘
you must remember that any value which makes a denominator equal

to zero is neot acceptable.

Please return to page 105 and try questi.a 11 again.

It would appear that you have done an -xcellent job.
Your only error seems to be that vou have answered the wrong question.
You were asked to find the value on ihe right side of the equation, when

you have substituted the corrvect value for the variable y .

Please return to page 93 and try question 14 again.
2

XIT



When the Multiplication Property of Equality is used, you must be alerr e

the possibility of having to use the Distributive Property and to use the

methods tar reducing fractions.

Let's review the steps vou should have taken.

1 2
3x 3
2,1 2
12X(3§ - 5)
12x2 24x
3x 3

4x - 8x

Then this choice is correct.

Please proceed to question 6 below.

P I S I T T I I R R R A L S e e s c0 0 et

Question 6
In solving the equation

2m

) +
m -+ 3

we multiply beth sides by the LCD and get

L .
3

’ 9

d@ZxL

{Reduce

one of the followin~ equations.

Apply your knowledge to {ind which is the correct derived equation.

(A) 2m + m = 2m + 6

(B) 6m + m + 3 =
(¢ ém 4+ m + 3 =
(D) None of thes=z.

XII

6m + 18
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1
Very good. This choice is correct.
1 _ 1 ' B 1 - [Since rhe 5rd denomina-
- 2 N
% + 2 x - 5 x° = 3% - 10 tor ran be ractcicd

1nto (x + 20/ . 5\

and it 1s compc:ed i
the orher twy denomin.-
tors, 1t is the L(D

(x + 2)(x -~ 3) _ (x + 2)(x - 5) . x+ D(x - 5)
(x + 2) (x -~ 5) : (x + 2Y(x - 5)
(x - 5) - (x + 2) = 1 fD
X - 5 - X - 2 = 1

Please proceed to question 8 which follows.

F20mna 839180 ec6ncnaensrftooennngae L A e T T T

88
2
Question 8
. 5 _ 3
Given equation (P) s R v + 1
and equation Q) 10 = 3 +2y+ 2

We derive equation Q by multiplying equation P by (2y + 2)

Apply your knowledge to find which choice is correct .
(A) P and Q have the same solution set.

(B) The solution set for P is a proper subset of the solution

set for Q .

(C) The solution set for Q is a proper subset of the solution

set for P .

(D) The sets are not the same but they have the same numbet of

elements; that is, they are equivalent.
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When we solve equation S, we get two values for x

On checking each value in equation R and in equation S, we find

that the two values do not check in both equations. Then this choice is not
correct. ‘

The sets are not the same.

Please return tc page 94 and try question 9 again.
2
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We multiply by the LCD, which equals
(x - 2)(x + 1)
and the resulfing equalion is:
2x(x + 1) + 3(x - 2) = 2x2 - x

When we solve this equation, and check the solutions in the original

equation, we find that this choice is not correct.

Please return to page 110 and try question 15 again.
2
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The first step in finding the LCD is factoring the denominators, which gives

us:
3 1 2
2(x - 3 2 (2)(3) (%)

Since we do not use a factor more than once, even though it appears in
another denominator, if its highest exponent is 1 , only ore 2 will be
used. Then the LCD is

(D - 3NB) &
which can be rewritten as.

6x(x - 3)

Therefore, this checice is correct.

Please proceed to question 4 below.

a.t.ooﬂoiull!.t'.o.au.....oo...&.:.ln...t).tﬁna... N N A L I I N A I SN

90
2

Question 4

Apply your knowiedge to find the LCD for the equation:

X 4+ 2 + 3 - 5x2 + 7
2x 4+ 6 x - 1 Xz + 2x - 3

i

(&) (2% + 6)(x ~ 1) (x% + 2x - 3)
(B) 2(x + 3)(x - 1)(x + 3)(x - 1)
(0 (2x + 6)(x Dix + 3)

M 2(x - Vx + 3)
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The only values offered in the other choices are 0 , 1, and -1
N L 2 2 .
1f x is 1 or -1, x equals 1, and x - 1 equals O
Since a denominator cannot have the value zero, this rules out the values
1l or -1 for x

We also find by substituting zero for x 1in the original equation, that

zero is not a solution.

Then this choijce is correct.

Piease proceed to question 12 below.

Question 12

Apply your knowledge to solve the equation

s> _ 1
"X 3
Which is the correct statement about the value of x which satisfies the

equation?
(A) There is only one solution, and it is positive.
(B) There is only one solution, and it is negative.
(C) There are two solutions which have different signs.
(D) There are two sclutions which have the same sign.
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You have missed the correct choice.
What did you use as the LCD? Since the first denominator cannot be
factored, the LCD should be 3(m + 3). When the denominators are not

factorable, then the LCD is merely the product of the denominators.

Please return to page 87 and try question 6 again.

If we multiply both sides by 5m, which is the T.CD, we get a first degree
equation. Solving this equation, we find a value which checks in the

original equation. However, it does not agree with this choice.

Please return to page 109 ard try question 17 again.
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Yes, it might seem strange, .but there is no solution.
It is an impossible problem.
Factoring the last denominator, we find that the LCD is
(x + 5) (x - 5)
1 + 1 _ 10
- 2 «(x + X -
x - 5 x + 5 X - 25 LGt D) x - 3)
x + 5 + x - 5 = 10 _ [ Collect
2« = 10 {2 2
x = 5
If we substitute x = 5 in the original equation, we get two denominators

equal to zero. But this indicates that the value we used is not a solution.

Then there is no solution, and this choice is correct.

Please proceed to question 14 below.

Question 14

Solve the equation

2y
y + 3

o

1
y + 3
If the correct value of y 1is substituted on the right side of the equation,

apply your knowledge to find the value of the right side.

() -17
(B) 2
1
(%) 16
1
(m - A
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It is important to remember that the procedure we use for solving iracrional
equations gives us an equation without fractions as our second step.

This second equati:n always has all the roots of the original fracztional
equation, but it may have some new ones. Therefore, it is important to
~heck the solution set of the derived equation in the original equation.

This will allow you to determine whe:her some of the values of the solution

set should be rejected as "extraneous" roots.

We solve equation Q , getting y = 2.5 . MNew if we substitute this in
equation P , we find that it checks (giving l% = 1%9. We substitute

in equation Q , and again we find that it checks. Therefore, the solution

set for each equation is 2.5 , and this choice is correct.

Please proceed to question 9 below.

Question 9
In solving the equatiou

(R) 1 | 2

We obtain the equation

(8) x - 1 = x - 1 - 2

by multiplying both sides by the LCD . Apply your knowledge to find which
statement is true.
(A) The solution set for R is @
(B) The solution set for S 1is a proper subset of the solution set
for R . ,
(C) The solution set for R is a proper subset of the solution set
for S .

(D) The solution sets are the same.
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Thiz is almost the correzr zesult.
If you factored each denominator and then s=t up rhe product o1 zll the
t

iactors being careful not to use a factor f£oo many times, you wosld ha.:s bad

the cerrecr choice.

~Please return to page 90 and try question 4 again.

O
N

Since the LCD is. 2y we multiply by it and get an equation with no
fractions. But this equation is a first degree equation and has only one

sclution,

Therefore, this choice cannot be correct,

Please return to page 102 and try question 18 again.
2

El{l\C X1I

Aruitoxt provided by Eic:



96
1

In this problem the LCD s (x - 2)(x + 1) and we multiply by it, gerting

the equatio

n:

2x(x + 1) + 3(z - 2) = 2x2 - x D
2x2 + 2x + 3x - 6 = 2x2 - X @%
2x  + 3x - 6 = - % e

5% - 6 = - x e+

6x = 6 s

Now, we must check this solution in the original equation, which gives:

But -2 +-§

2

3 1
T2 =2

1 , . .
does equal - 5 - Then this choice is correct.

Please proceed to queétion 16 below.

96
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Question 16

Apply your knowledge to solve the equation

2x 1 _ 2
-t 3 — = T

x~ - 9 X - 4x + 3 ox - 1

Which statement about the solution is correct?

A
(®)
©
(D)

There
There
There

There

is
is
is

is

no solution.
a solution which is a positive integer.
a solution which is a negative integer.

a solution which is a fraction.
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Good. Let's review the problem step by step.
2m 1
m + 3 + 3 = 2 - 3(m + 3;, the LCD
3(m + 3)+ 2m 3(m + 3). _ o . 2
(o T 3) + 3 = 3(m + 3) [ Reduce, + D
6m + (m+3) = 6m + 18 [ Combins
7m + 3 = 6m + 18 o - 6m, -3
m = 15
Therefore, this choice isuéorrect=
Flease proceed to question 7 below.
97
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Question 7
If you apply the principle of multiplying both sides of the equatidn

1 1 1

X + 2 X - 5 x2 - 3% - 10

by the LCD, which is the resulting derived equation?

Qa x - 5 - x + 2 =1
(B x - 5 - x - 2 = 1
(C) Therelis none.

(D) There is one, but it is not listed.
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When we solve equation S , we get the valuss % = 2 , and x = -1
Substituting x = 2 diu equations R and S , we find that i1t che-ks 1in
both. However x = -1 does not check in equation R , SlNCE we get'mean—
ingless fractions with zero denominators. But it does check in eguatrion

S . Then the solution set of R is -?ZT} , while the solution zer 1::

S s {—1, 23 .
Therefore, the solution set for R 1is a proper subset of the soluricn cer

for S

Then this choice is correct.

Please proceed to question 10 below.

BNO\D
co

Question 10

The solution of the following fractional equation can be done as follows:

(1 10 = X i 5 =.x i 5 [}(X +3)
{25 10(x + 5) - x = 5. [D

(3) 10x + 50 - x = 5 [Coliect
(4) 50 + 9x = 5 a’-50

(5) 9% = =45 e 9

(%) X = -5

Choose the statement which describes the correct method of checking the
solution. -

(A) Substitute the value for x on line 1 .

(B) Substitute the vilue for x on line 2 .

(C) Substitute the value for x on any line.

(D) The proper method is to repeat the - - -ps in the solution very

carefully.,

XI1T



1
The first step is to factor denominators, which would result in the equation
x + 2 3 ) sx? v 7
2(x + 3) (x - 1) (x + 33 (2 - L)

We note that there are two factors which appear in more than one denominator,
but we take them only once in setting up the LCD, since each has 1 fcr an

exponent.

Then the LCD is
2(x + 3N - D

and this choice is correct.

Please proceed to question 5 below.

C 8 © 8 83 C 8 6 60 $ 6 A 8 8 a¢ B0 8 ST e eSS s e e e e 38 I S D M eSS eN D3I I DN AL T D NSV NS08

Question 5

When both sides of the aquation
1 2 1
3x 3 4x2

are multiplied by 12x2 , we obtain an equation with no fractions. Apply

your knowledge to find which choice is the resulting equatiom.

(&) 4x - B8x> = 3

(B) 4x - 8> = 1 '. .
() 4x - 8x% = 3x°

(D) 12#2 - 24x2 = 1

XII
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When you were aske!! value ot the right side ot the 2quari.n,
which line of y- ise? Remember that the wval .one
side of an equa: as you proceed irom one equat. e

next equivalent equation. The substitution you were asked :. 43 -hsu.d

be done in the original ‘equation.

Please return to page 93 and try question 14 again.
2
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After factoring the denominators, we find that the LCD 1is

(t - 2)(2t + 1)
After multiplying by the LCD, and simplifying, we get a quadratic
equation:
2t2 -t - 1 =0
Solving the resulting quadratic equation, we have two values of i which

must be checked., The check shows that this choice is not correct.

Please return to page 113 and try question 19 again.
2
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Since rhe denominators cannct be factored, the LCD :s
Ix{s

Moiriplying by this LCD, we get the equariu.

5(3)(x + 3y - Wxi(x - X)) = 8{3)(x) [ D
15% + 45 - x2 - 3x = 24x ( Collect
£ 45 - x> +12x = 24x o - 24x
- x2 -1zx + 45 = O o<- i-1)
2 . .
X +12x - 45 = 0
Factoring and solving, we find that x = -15, and X = 3,
Substituting x = -15 in the original equation, we get
1 _r_ 8
3 3 -1z

which checks.
Then this choice is correct.

Please proceed to question 13 below.

Question 13

Apply your knowledge to solve the equation

1 3 i 10
* - 2

X - 5 X + 5 X - 25

Which statement about the solution is correct?

ay x< - 5
(B) -5¢ x4 5
(C) «x >‘5

(D) There is no such solution.
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If we multiply both sides of the equation by 5m which 1s the LCD s We pei:

10 + m = 5m °<—m
10 = 4m o<:'4
; = m [Reduce, and SYMMEIRY
PROPERTY
mo= 2
2
Checking, we have:
2 . 1 _ + 5
B + s = 1 2 = 3
2 2 4
2 5 5
so that we have
4 1 _
S

which checks,

Then this choice is correct.

Please proceed to question 18 below.

Question 18

Apply your knowledge to solve the equation

3 5.,
y 2y
Which statement about the solution is correct?

(A) There are two solutions.

(B) There is only one solution, and it 1s an integer,

(C) There is only one solution, and it is a positive fraction.

(D) There is only one solution, and it is a negative fraction.

X1!
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Facroring devominators, we get:

2% N 1 ) 2
N+ 3 x - 3D - D x - 1
Tren we matc1ply by the LCDy
(x - 3D(x + 33z - 1)

and get an equation which we solve. Checking the solution in the original

equation tells us that this choice is not correct.

Please -~turn to pag: 96 -nd try question 16 . n-
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Before doing any arithmetic with numbers, it is wise to examine their units
Did you notice that the number 2 was in hours, while the number 30 was
in minutes? You cannot do any meaningiul arithmeric until you express them

in the same units.

Please return to page 135 and try question 3 again,
2
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You should consider the choice more carefully.

If he graded one-fifth of a paper in one hour, then he would grade one whj-

paper in five hours. That is not what the problem stated.

Please raturn to page 123 and try question 1 again.

1
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What did you g-* for the rate ¢ work of the pump?

If the pur + ok 2 hours to empty the tank, its rate of work would be
1 :
5 of a "« per hour. Once ycu get the correct rate of work, you should

be able to complete the problem correctly.

Plewse re-ura o page 120 and try question 4 again.
2
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Very good. This choi.e 1s <oireut.

Ir is very important to remember that line two may not have an equation
equivalent to the original on line 1 . That is why we must check on
line 1 .

It happens that we get zero denominators, which means that this value does

not <heck; that is, =5 1s nor a solution of the vriginal equation.

No matter how carefully you work, you cannot prevent an extianeous value
from appearing in your result. The only way you can detect it is by

checking. o

iease proceed to question 11 betow.
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105
2

Question 11

Perform the calculations necessary to find the set containing all the solu=- .

tions of the equation

i 1 2
* = 2
x + 1 x - 1 X - 1
(A) <“ L, _l>
® {o, -1}
© {o, 1)

(D) None of these.

Aruitoxt provided by Eic:
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In solving this equation, it is necessary to multiply by the LCD which is
.'Z_(y + 3)

The resulting equation is: _
2y(2) - 5@y + 3) = 1(2)

If you continue carefully from this point, you should be able to avoid the

error which you made. This choice is not correct,

Please return to page 93 and try question 14 again.

LR N L L I ) LR N R L I T T
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This problem has a complication in that the factors of the first dencminats:
are ‘ 2(x - 5)
while the second denominator equals
G + xXNG - %
We can avoid the difficulty of
x - 5
in one place and 5 - x

in the other by factoring out (-1) in the second denominator. Thus, we have:

x = 3 + ‘__JQ_TZ 1
2x - 10 25 - x

X - 3 + ;-O = 1
2(x - 5) -1(x~ - 25)

Then we can use as our LCD the expression

“2(x - 5)(x + 5)
Following from this, we obtain a quadratic equation which gives us two
values. Checking these vzlues, we should discover that this ZZoicze is

not correct,

XII
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“inte the LLD s iy

we should

we muiriply by
Howeswver,

SRR L n, «h1h oo ve
find cthar the - o :

w10 2nis choice,

I'lezze retuyn ro pag- 102 and rry
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I+ the machine produces 200 transformers in S Gays, it is working ar the
rare of 40 per day. Singce this 1s 3 colve:wl: z

Tale
correct choice,

st work, it 1s not the

Y|

e

ase Tetyrn Lo page

o
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The factors of rhe first e2pnominator are
(x = 3)(x + 3)
while the factors of the second dezominator are
(x = 3N& -0
Then the LCD is (x - N+ Nx -1
Multiplying both sicdes by the LCD, we get

2x(x = 1) + 1(x + 3) = 2(x - 3)(x + 3) [D
2x2 - 2x+ x 4+ 3 = 2(x2 -9 {DAC
2x2 - x+ 3 = 2x2 - 18 K& 2x2, -3
-x = -2 o v (-1)
X = 21

Now we MUST check this value in the original equation., The arithmetic may

be painful, but itis necessary. We have:

%(21) + 5 1 = 2 Egut 212 o 641,
21° - 9 21° - 4(21) + 3 21 - 1
42 N 1 _ 2
441 - 9 441 - 84  + 2 20
2 ., 1 _ 1 ba 726
432 360 10 432 72 « 6
7 + 1 - 1 755 _ 35
72 360 10 725 360
35 + 1 _ L
360 - 10
36 - s
360 10

Finally,. we see that this value does check. Since the solution is 21 this

choice is correct.

Please proceed to question 17 on page 109 zfter you have recovered your strength.
1
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Quistion 17
apply your kncwledge to solve the equation,
2 1
4+ = =
m 5 1
Which statement about‘the value of m is correct?
Aa) “1<i1
@ 1 ng 3
© 3¢ md 5
® mpys
109
2

The question aéked for a rate of work.
This reguires the statement of what part of the job would be completed in

one unit of time.

Your choice does not indicate any time period and, therefore, cannot be

a rate.

Please return to page 123 and reconsider the question.

2
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Multiplying by the LCD which is 2(y + 3) we get the equation:

2y(2) - 5@y + 3) = 12 (D

by - 5y -15 = 2 [Collect

~y ~15 = 2 . £+ 15

_.y = ]_7 0( ? ("'1)

y = -17
Since the right side of the equation is ; i 3 » ve replace y by - 17
and get the result - —l. .

14

Please proceed to question 15 below.
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Question 15

Apply your knowledge to solve the equation,

2x 3 2x - X

Which set contains the solution?

(8) (Positive numbers less than 5 }
3
?

(B) {Positive numbers greater than 5

-

(C) <Negative numbers }

.(D) {None of these. }
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Remember that the amount of work can be gotten by multiplying the rate

of work by the time worked on the job. Also the units of rate of work

must agree with the units of time. If the rate is expressed as items

per hour, then the time must be expressed, etc.

Please return to page 135 and try question 3 again.

If the second carpenter did %- of the job in a day, and we were told that the
first carpenter also did %— per day, that would tell us that they did
2 of the job in a day when working together. But this contradicts the

3

problem. Then this choice is not correct.

Please return to page 118 and try question 6 again.
2

XI1




112

1

[

-
£

n

According to the words of the problem, thne machine produces 200 <tran
mers in one week. Then this choice is not correct since-.this is a corve::

rate of work.

Please return to page 129 and try question 2 again,
2 .
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The way to find the amount of work they will accomplish together, is to add

the amounts of work which they do separately.

If Bob does the job in two hours, what part of the job does he sccomplish
in one hour?

Continue in this wy, and you should arrive at the correct choice,

Please return to page 127 and try question 5 again,
2
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Since the LZD is 2y we multiply by it, getting the equation:
6 - 5 = 2
!

Solving this equation, we find that y = 5 - It is now necessary to

substitute this value in the original equation, which becomes:

5 .
- T = 1

l\J|I—"w

Remember that we can simplify a complex fraction by multiplying numerator

and denominator by the same quantity (in this case, we use 2 y. Then
23 _ &
2. 1 1
2
and the check is 6 - 5 =1

You should realize that if you begin by multiplying by too large a quantity;
that is, a multiple of the denominators that is not the lowest, you may
introduce extraneous roots. For example, if you multiplied by 2y2 ithe

equation would be

6y - 5y = 2y2

and there would be two solutions % and 0O . Of course 0 does not check

since we would thentave a zero denominator. The best advice, then, is to
multiply by the Lowest Common Multiple of the denominators.

Please proceed to qiestion 19 below.
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Question 19

Apply your knowledge to find the solution set of the equation

6t + 1 = 210t+5

t - 2 2t - 3t - £

Which is the correct statement about the solution set?
(A) There is only -one solution and it is positive.
(B) There is only one solution and it is negative.
(C) There are two solutions; one positive and one negative.

(D) The solution set is @ .

X1l
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While it is true that we cannot determine every bit of information about

the problem such as the number of exam papers, we can determine a number

which is the rate of work.

Please return to page 123 and try question 1 again.
1

. . 1
It appears that you found the correct rate of work, which is ™ cf the
job per hour. ©Now, since the rate of work is the amount of work done per

hour, what must you do to find the amount of work done in x hours.

Please return to page 120 and try question 4 again.
2

O
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1
it will simplify things if you observe that the denominators are in different
order; one is in ascending powers and the cther is in descending powers.

We can take care of it as shown in the following:

x ~— 3 + 10 -1
2
2x - 10 25 - x
x - 3 + lg - 1
2(x - 5) - 1(x" - 25)
¥ = 3 10
2(x - 5) toT 1(x - 5)(x + 5)° L

Now we can multipiy by the LCD, which is &2}x - 5 (x + 57

After simplification, the resulting equation is:

X2 - 2x - 15 = 0

And solving it gives us the values 5 and -~ 3 .

Since x = 5 makes the denominators zero, it is not a solutiom.
Using x = ~3 we get

- 6 10

16 T 16 <t

Then this value checks, and this choice is. correct.

You have now complated this segment.

.d now o ASSIGNMENT 12 problems 9 - 12-.

X1l




Did ¥ e oy finding the part of the job done for each reaper?
That - > you the amount each one does per hour. Now all you need -
is fir: 1l amount accomplished per hour when both are working.
You ce i -culate the amount done in two hours.
Follow ps carefully, and you will find that one of the other
choices rect,
Please .-: to page 136 and try question 7 ag:in.

2
116
2
It sk . clear that this equation gives us the value 18 for x

But, 1 .. pipe can £ill the tank in 10 hours, would it take longer when
a secon. pe is used in addition? Obviously this is wrong and, cherefc:ie,
this cheice is not correct. Try to find rates of work and proceed from

there.

Please return to page 149 and try question 10 again.
2
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- - re: c¢ the job =3 _ae ¢ ocuction of  20C s 2Tmers, hem ti=

whe < perform=d in . . ‘ays. {Consequ -+, the rzze of work
PR o5 : of a job per d: 5ince tnis chol 3 3 corr=ct rate of
v s not the correct c.hoice for the prot
lea = turn t£o page 129 and try question 2 agszin.
2
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Fi-=<+ f. - the amount each typist produces per day. Then add the parts
of .. -ork done in one day when all of them are working.

Aft:z~ that, vou should be able to figure out the amount that they would
pre . in two days. When you do all the calculations correctly, you

7i. “ind that this choice is not correct.

Dlz. : .z to page 121 &n. £¥y que.tion I ez dnm.
2
T
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L pin findinz th: rate of wor v cach of che s.
- L c : . e , :
N 4 of work i=  of a jobt =<7 hour while Al s rate is -
2 3
- I i surx.
hcurs for Part Ione
omrilete Job in One btour
o 1
jole] 2 3
. 1
Al - =
3
iX
The zmouv.. :f wor:: donz in one h by both
boys workimmz toge=her is <the sur . the
two parts .2 the -ob done by eact .n that hour.
F.easse »roczed to qu=stion 6 below.
11t
2
Ques:izic
Worrzing <ether, two carpenters -:n do cne-half o- an attic expansior. in
a day. one of the cz=rpenters ¢ _d co one-third of the Job alone in

a day, zpp_7 your knowlz-ze to firi how much work thkz seconc carpeniter does

in a ¢=v.

W o ]

Af=

- None of these.
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T-e factors of the second cenominator are

(£ - 232t +

Then this is the LCD and multiplying by it giw “n equatiorn with

fractions. After simplifying, the equation

14t - 7t - =
After dividing by 7 , we factor and find tr. v: —ues of t
and 1 . Now we check.
1
1f Tt = - 5
the second denominator has the wvalue zero, - . impessible.
1E t = 1

the evaluation is as follows:

6 10 -
R S E—

6 15

2 1= B

% 4+ 1 = -5

-

Then the only correct solution is
t = 1

Please proceed to question 20 below.

Question 20

Apply your knowledge to find the solution set 2f -he eguation:

x - 3 + 10 i - 1

2x - 10 257 -

Which statement about the solution set is corzzct’
(A) There is only one solution and =t is positiwve.

(B) There is only one solution and it iz megative.

(C) There are two solutions; one pc..tive and one negative.

XTI (D)  None of the other statements is -orrect.

no
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Since the mz: o tezires 2 hours r minutes to de a k. “die
cf work is —— of : --b zer minut=.

—hen, after ~wirin. for 0 minutez. tae 2t .m= has perfor- . ——

the job. Then he amoimt of work dornz =s -wprz=ssed as the frac 2

which is =quivalernz to zhis.

Please proceed to question 4 below.

Questior 4

If = pump takes h hours to emoty a t.ak, chorse the amoi-— . work

will do in x houz=. when x Zs smal_=r thz- *h

%
(A) o
h
(B) X

(C) xh

D) =

X1
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_zz's reviewy the - ure.

1 The probler : .25 thztr one reap:  can do the job in > hours and
the other ¢: :z the same job ir 3 hours.
We find wha:r -z-t ¢f the job .. d:ine by each in 1 hour aad ti:.en
the part dc: b ezch irn twce Zrs.

We first arrze--: these factcz= -n :zhart form.

urs to Tt Zone Part Done

o Job 2. 1 Zour in 2 Hours
i 2
Reaper A 5 = 5
) 2
Rearer B 8 - 8
Both b4

II To find hovw muc' of the job is completed in two iours by both. we

have tc ad:f their individual accomplishments.

2 2 r
x = = = 3 ‘Reduce
2 1 - . .
= = 5 T 7 [MponVert to like fractions.
.8 _ 2 T
X = 20 50 LAdd
213
¥ 720
oW prozes:r nc Cuedstion 8  below.
‘ 121
(puestica 8 2

22 typist would wizz 5 days to prepz-= a certain report. A second

—pist would requir= 8 days, while z :t=ird would need 10 davs. I7
27 zhem worked for =vso days, apmly your: ki, =dpe to ¢ I hou. auc’ el e

wi_d accomplie:

o 17 2
&) %o (B 753
() -f% (D) None of these.
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V.. 2 12 SEGMENT & EZTINS  YERE:

Ot tain - “U7H CARD from ~vour imns:ructe—~. In addition
tc the ci2r identifyinz information thzt mus- be

furaishz: 3y you, you are asked to zunch out the followirg:

COL_.'NS: £8 amd 50 4 (Seczesnce Number)

(v

54 and 56 ( 4 (Twvpe of Punch Card)
60 and 62 1 2 (Vclume Number)
66 and 68 O 4 (S:oment Number)

Y our reading ASSIE@MENT for chis Segrent is

Texe 314 - 315

SUPPLEMENTARY NOTET

Iz a werk pmobler, == zasks may be the w=im=~: of 100 books, or it
mzy be che : iinting of  ne builcding, bur —he~e s always . total task.

Tze rics of work for c== person (or machzns) iz: that fractionm of the

tctal job wiich the perzon can do in a umrz >f - ‘me. For example, if
a aouse painter can paint the trim on a certain house in 6 hours,

. - . 1 . . o
hi=: rate of work is % ©of the job per hour. Iz might taks "im three

d=.s tc pitusi the e rive oxcerior of the ‘ouse - sher. hi: .~ ~f work

L=

woulr, be

of -2 4 e da

We must be careful o avoid confusion beween the time 3 man works on a

czrrtain job and the time it would take him to do the emtire job by himself.

Please go on to page 123,
1
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If a man can complete a job in d days by himsels, then he does

o

the job in one day. If he works for =x days. then he will zomplete

1 .
7 ci the jcb.

There is anocher basic principle that is funcamental to work problems.

. 1 . . o
It is assumad that if one perscn does — of a job in a unit of time and

(=3

1 . . : -
& sacond does 5 of the same job in the same unit [ time then working
A . 1 1 c s . .
together they will accomplisk (;— + g) cf the ‘oo in the same unit ot

time.

You will now bz asked a s=r—es oif questions to

draw your attention to ©f= T & Important polnts.

——— o e S S e o i e W e e

Quest:icn 1

Ut

If Mr., R can grade all his tinal exam papes§ 10 hours , which do you

r

cozn 1ze as his ratz of work®

]

(A) %- ¢ a paper per hcur

(B)

of the number of fizmal exam papers

il

(©)

of the job per hour

utf =

(D) It ==mnot be determined.

XIT



let us try to check this choice.
If the second carpenter does %- of the job per day, and the first one does

%- of the job per day, then their combined work would be the total of the

two fractions, which is - But this contradicts the problem; and,

i
12

therefore, this choice is not correct.

Please return to page 118 and try question 6 again.
2

One method used to disprove an answer choice is to accept it, calculate with
it and then to arrive at a contradiction with the conditions of the problem.
If this choice were correct, we would have two presses working together
where each need 3 hours to do the job alone. Then together, each would

do half of the job and they would require one-half of the time, or 1 L hours

2
to do their share.
Since this disagrees with the problem which states that together they
require 2 hours, this choice is not correct.
Please return to page 152 and try question 12 again.
2 .
XII
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Solving this equation gives us (x = 9) . But if the szcond pipe
can fill the tank alone in 8 hours, will it take longer when the
first pipe is used in addition? Obviously not. If you will first find

the rates of work, it should be possible to proceed correctly.

Please return to page 149 and try question 10 again.

125
1 2
I The hourly accomplishment for the master bricklayer is 13 of
1 .
the job and that of the apprentice is 18 of the job. If x
represents the amount of time needed to complete the job, we get:
Part Done in Number of _ Amount of Work
One Hour Hours on Job Done
1 3 + x
Master 17 3 + x 12
. 1 X
Apprentice 18 X Er)

II Form the equation by considering that the sum of the amount done by

each equals the complete job.

If you solve this equation correctly, you will find that this choice

is not correct.

: Pleasé return to page 150 and try question 15 again.
ERIC A ¢




Remember one method is to consider the completed job as represented by 1 ;
. . . . , . 1

that is, m minutes times the part dons on one minute, which is -

If the times for the two machines are respectively 25 minutes and 40

minutes, their rates of work are 1 and Z%— of the job per minute.

25
Then in m minutes, the amounts of work produced would be Eg— and 7% .
4
But we are told that they complete the job in this time. Then the equation
is:
m m
5 T T 1

Solving this equation will give you a value which does not agree with this

Choice.

Please return to page 143 and try question 13 again.

126
2

This problem is a switch. Here we don't know what the time performance of
each machine working alone is; just that one works twice as long as the other

to get the job done.

Hours to Complete In One Hours on ~
Jobs Alone Hour Job = Part Work Done
1 1
New X l_ 4 4Cl)
X x
The equation is: 2 + 4 = 1
X X

When we solve this equation for x we find that this choice is not correcet.

Please return to page 148 and try question 17 again.

—

2
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1
Since tz= pump takes h hours to do the whole job, its rate of work
is %— cf the job per hour. Then in x hours, it will do x times as

muzh as its rate of work for 1 hour. Therefore, this.choice is correct.

It is iz—~ortant to note the restriction the problem gives for x .

If x w:re equal to h the entire job would be finished, and if x were
larger tnan h , the tank would have been pumped dry and still the pump
would continue working. With x smaller than h we know that the pump

has accomplisheé something while it has been operating.

Please proceed to question 5 below.

Question 5

Bob can mow a certain lawn in 2 hours, while Al needs 3 hours for
the job. If they work together for 1 hour, apply your knowledge to

find the amount of work they will accomplish.

@
® 2
() %
® 2

l;BJ!;‘ XII
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1

The work accomplished by each typist in one day is respectively

and L

1
5 10

1.
s § s
Then the amount that they would produce in one day while working

together is

Ut f=
+
0|
+
|

which equals
17

0
But, we were asked to find the amount of work they would do in
two days.
Then the correct value is

3 .1
50 °F 20

Since none of the other choices offers this value, this choice is
correct.

Please proceed to question 9 below.

Question 9

If one man does 3- part of a job and a second man does %- part of the
job, apply your knowledge to write an equation which expresses the fact that

they have completed the whole job.

a - b
(A) x =y

a b
(B) ;,‘F;—l

X L =
(c) S + 5 1

(D) ©None of these

l;BJ‘;‘ XII
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Since it would take five hours to do the entire job; that is ''grade all his
final exam papers,'' he is working at the rate of one-fifth of the job per
hour.

Then this choice is correct.

We are not concerned with the number of papers or with the length of the

individual papers.

Please proceed to question 2 below.

Question 2

A machine produces 200 transformers in one week of 5 eight-hour days.
Which do you recognize is NOT a correct rate of work?
(A) 40 transformers per day
(B) 25 transformers per hour
(C) 200 transformers per week

(D) of a job per day

U=

XI1
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Since the amount they do together in one day is the sum of their individual
amounts of work, it follows that we can calculate any one of those items 1f
we know the other two. But that is exactly the situation here.

Then we can calculéte the required answer, :nd we should find that one cf the

other choices lists it.

Please return to page 118 and try question 6 again.

nnnnn .qn-»naae»unnnnnenonccqae.-.---.-nn-'-n-..n.--e».-e.nn..anor.:r:,na:.r

One method used to disprove an answer choice is to accépt it, calculate with
it; and then arrive at a contradiction with the conditions of the problem.
If the first press needs 3 hours alone to complete the job and the second
press needs 4 hours, we can check the problem by finding the amount of time

they would need together, The accomplishments of each per hour are L and

3
%- of the job respectively, which gives us a total of I%— .
That would mean that together the two presses print L of the edition

12
per hour. But the original problem said that the two presses require

2 hours, which means that they do one-half of the job per hour.

Since our figures ( I%. ) does not agree with the figure in the

original problem ( %-), this choice is not correct.

Please return to page 152 and try question 12 again.

XII



You were on the right track, but you went astray. The part of the job

1 ,
3 10 But if you
add two parts done, you will get the total amount of work done in one

done in one hour by each of two pipes is 1 and

hour, not the time it will take together. Whenever you add quantities,
the units must be the same and the total will have the same units.
For example, if you add two figures in amount of work per day, the

result is an amount of work per day.

Pizase return to page 149 and try question 10 again.
2

D % % 5 % 5 % % 5 3 5 85 % 5 5 8 5 % S ST S W SO I . OSSN E N VE TN NNIEINNCTEWN VYL e s e e e

The formula which gives the distance is

rate ° time = distance
In using this .formula, it is necessary to have the correct units for
the different quantities. If you apply the formula correctly, you

will discover that this choice is not correct.

Please returu to page 160 and try question 1 again.
2

XTI
O
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1

Althougi we don't know the actual time it takes each machine to complete rhe
job alone we do know that one takes twice as long as the other, and that to-

gether they finish in 4 hours. Therefore, arranging our informatrion, we

have:
Hours to Complete Part of Job Done Hours on _ Part of Work Done
Job_Alone in One Hour Job in Four Hours
old 2% > 4 >
New X %- 4 %
Note that th = old pump would need 2x houfs alone, so that its rate of work
is %; - .lso the ~“raction g;— reduces to 5— . Then the equation is:
.2_ -+ i = 1
pis X
We multi. v the
LCD, x 2+ 4 = x
6 = x
Then this - e is correct.
Checking :: . =o0lution, we see that the old pump needs 12 hours alone,
giving it ture of work of I% of the job per hour. Then in 4 hours, it
does - c¢? the job. The rate of work of the new pump is %- gf the job per
hour, -. xr.t the azount of work it performs in 4 hours is 3 of the job.

Then togetzer, the two machines have done one whole job.

Please proceed to question 18 below.

TETAAANS AP O0ONANN00BC NN aae 6Ae 0 s8N 000 0000 e 0o L O R I I I I RN TR T T

132
2

Question 18

A paperhanger can paper a wall in 8 minutes less than his assistant. Work-
ing together, it takes them 7 %- minutes to paper the wall. Apply your
knowledge to find y , the number of minutes it would take the paperhanger

to do the job by himself. Which statement about the wvalue of y is rcorvect?

(8 yN 5 () 10< y( 15
(3 5¢ y< 10 @y D15

XTT
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That's right.
Given the times for the machines to comr'ete the job individually as 25 and

40 minutes respectively, their accompl:=iuimsnts are

1 1
75 20 %0
of the job in 1 minute.
Ther in m minutes, the amounts of woxk z:irz¢. ~d are
m m
25 2 0

Using the fact that the total job is cozpletec wz get the equation:

m m _ .
5 + 75 = - o (200) (the LCD)
8m + 5m = 200 °<bombine
13m = 200 o313
m = 1cE ——E- :
and 25 > n > 15

Then this choice is correct.

Please proceedlto question 14 below.

Question 14

Working together, a farmer and his son can plow a field in 6 hours.

]
1f the farmer, working alone, would take 8 hours, how long would it take
the son alone to plow the field? Apply your knowledge to find the set con-

taining the correct answer.

@ {10, 16, 20}
() {18, 24, 30)
©) { 14, 21, 28 }

(D) {2}

XII
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1
This choice states that the amount of work done by each man is the .=

But the problem did not say that. How would you represent the fact

they completed the whole job?

Please return to page 128 and try question 9 again.

It appears that you have‘multiplied rate times time in order to get distance.
That is correct in general, but what rate did you use? The problem states
that the airplane is flying against the wind; therefore, it is necessary

to use the rate of flying against the wind. What is that rate? The

problem neglects to state it.

‘Please return to page 146 and try question 2 again.
2 -
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1
In one wezk of five zight-hour days, there az. 40 hours.
Then 207 toznsfczmers in 40 hours is not =zzuivalent to a rate of 25
transformsrs per mour. Since this is not a <.rrect rate of work, this
choice Z=z correct.
Please proceed -0 question 3 below.

135
2

Qeastion 3

Perform the calculation to find the amount of work done in 30 minutes

by a machine which requires 2 'hours to do a job.

1
(A) 15
(B) 15
1
() 7

(D) ©None of these.

X1l



: <he <snblned amount

r we o ac.omplished by both carpen:=r

cage dsy cE ot ‘he jcb, while .ne ca: complsce %— of the job in thasx
LiE Dy BimTeoo
‘i lofoiws l.m o<an o- arcangad in chart form.
Part Done in 1 day
P L
3
B .
1
Togethar 5
il The _cntribution ¢Z sne can be found by subtracting
che work done by the other from th= totral amount done
by both.
1 1
X = = - = [ Convert to 1CD
2 3
L -3 _ 2
6 6
L 2 1
’ 6
22
<
imE rzapé: can tawvest a field in 5 hours, while a second reaper would
szt 8 houre, 3pply your knowledge to find the amount that would be
fsrvested in 2 hours if both worked together.
L3 2
LAl = B T
0 () 13
.. 4
W7y (D) None of these.

O
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1
One method to disprove an answer choice ic to ac-ept it, calculate with 1t
and then arrive at a contradiction with the conditions of the problem.
The problem staices that the two -~resses require 2 hours together;'then
their combined rate of work is one-half of the job per hour. Using the
. . . . 1 1
figure of this choice, the separate accomplishk=znts are 3 and s of the
. . 11 .
job per hour. The total of these is B which does not equal the srtarted
1
rate = .
of 5

Then this choice is not correct.

Please return to page 152 and tyry question 12 =z:zzin.

—
(V)
DN ~t

Did you use the formula:

rate . time = distance ?

If it is used properly, i+ will give you the correct answer, which is

offered in one of the other choices.

Please return to pége 160 and try question 1 again.
= -

O

"FRIC  x11
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Did you set up the equation properly?

Let's review the beg. .ining.

[f we let s represent the time it would take the son to plow the fieia
alone, his one hour accomplishment would be é— of the field. The firme:
rakes 8 hours alone so that he does %- of the field in one hoy:.

Since they can do the job together in 6 hours, we know that togech=¢

they plow %— of the field in one hour. The sum of the individual a..smp.:

Eor one hour equals the amount of both.

1 1 1
._+ — == —_—
s 8 6
If you solve this correctly, you will find that.this choice is not

correct,

Please return to page 133 and try question 14 again,

The formula for this problem is:
rate ¢ time = distance

Sinze the units attached to the quantities in this problem fit togecher,
we can substitute them in the formula. However, either you have .

substituted incorrectly, or you made an error in algebra.

Please return to page 163 and try question 4 again,
2
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1

If it takes d days to complete a job; in one day %~ of the js5b 1g done

Now if this amount is done each day for d days, there will be

1
d x q

of the job done. Therefore, it is correct to represent the complete job
as 1 but what have you added to get the total? This choice is nur

correct.

Please return to page 128 and try question 9 again.

In order to find the rate of flying against the wind, it is necessary to
" perform a subtraction. But the subtraction in this choice is impossib:ie,
since the 550 is in miles per hour while the h is in hours. Addition
and subtraction can be performed only when both quantities are in the
same units. In any case, a subtraction of rates would not give a

distance, and you were looking for a distance.

Please return to page 146 and try question 2 again.
2 .
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That's right.

It rhe firsr pipe takes 10 hours to fill the tank, 113 rate of work is I%
of the job in one hour. Similarly the rate of work of the gecond pipe is

%— of the job in one hour. Then if each pipe is working for «x hours; the
emrunrs of work they do are respectively % and I%
e 1 job, the equation should state that their total 1= 1 . That 1is

S1oo¢ rthe full tank
exactly what this equation tells us, therefore, rthis chnice 1s carrect.

There is a second method for handling this type of problem

We start in the same way:

Number of Hours Parc of .Job
to Fill Tank Done 1n One Hout
First Pipe 10 L
irst Hip 10
. 1
Second Pipe 8 3

But we consider both working tpgether as if they were a third pipe and the
number of hours to finish as x .
]
Togerher X "
Since the part done in one hour by both is the total of the parts done by
each, we can write the equation
1 11
0 "8 T %
Now, if we multiply both sides of the equation by x we get

X
—-—-+§—l

This then is another explanation of the statement that rhe complete job

can be represented by 1 .

Please proceed to page 141
1

XI1
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Question 11

Apply your knowledge to solve the equation

Which domain contains the single value you found for x ?
A x I 4
B 4 {x < 6
© 6 <x < 8

D x » 8

It is true that this problem takes place in a stream where the rate of
the current should be considered. However, if you consider the wording
of the problem, you will discover that the rate of the current is nut

important in answering this question. Then this choice is not correct.

Please return to page 158 and try question 3 again.
2
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It looks like yon need some assistance in this one.

I The information can be put in this form:
Hourly Rate . Hours On - Part of Work
of Work Job Done
Fill %— 2 +n %—9
Drain - %— n - g

“Note: The drain must
; have the opposite
| sign to the sign of
‘.the rall
IT Now set up the equation combining the effects of
the two pipes to equal the complete job.

Solving the equation, we find that this choice is not correcc.

Please return to page 157 and try question 16 again.

1

This is a difficult problem. Let's try to organize our information.

Minutes to Complete Part of Job , Number of . Part of
Job Alone Done in 1 minute Minutes Vorked Job Dane
1 s 1
Paperhanger y = 7.5 75 (=)
y Ly
1 i
i + 7. . (———
Assistant y 8 v+ 8 5 7.5 SPa— d)

Now we can see that if it takes the paperhanger y minutes by himself, :hen
it takes his assistant y + 8 minutes. Since each works 7.5 minutes,
the entire job is done. Remember, the entire job can be represented by 1 .
Therefore, we get the equation:

7.5 7.5
y + 8 + y !
When we solve this equation, we get two different values for y , but

neither of them agrees with this choice.

Please return to page 132 and try question 18 again.

ERIC 2
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We can check your answer by assuming that it's true and seeing whether the

relationships in the problem are satisfied to do the job alone.

If one press requires 3 hours to do the job alone and the other needs
1 1

6 hours, their respective accomplishments are 3 and 5 of the job

in one hour.

Then working together for one hour, they would accomplish the sum of these
. . . , 3 1
figures in one hour. But the sum of these fractions is 5 °r 3 -

Then they would do one-half the job in one .hour, or the whole job in two
hours. The problem could also be analyzed in this manner, directiy in

chart form:

Hours to Part Done
Complete In 1 Hour
Press A 3 %
Press B X 1
X
Both 2 %
1 1 _ 1 .
3 Y T2 m( (6x)
2x + 6 = 3x K- 2x

6 = x
This is the information stated in the problem. Therefore, this choize

is correct. Please proceed to question 13 below.
143
) 2
Question 13

One machine does a job in 25 minutes, but a second machine needs 40
minutes for the job. Apply your knoWledge to choose the domain that contzains
the value of m the number of minutes it would take the two machines working

together to do the complete job.

(A) m » 40
(B) 40 >m D25
(¢) m <15

(D) 25D0m D15
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In order to express the fact that they have completed the whole job, it is
necessary to add the amounts of work they have done separately to get the
total amount of work completed. One of the other choices does offer you a

correct equation.

Please return to page 128 and try question 9 again.

e I T S S S LR R ANy D A IR S ® * s s Pa e et e s L I I R N

The formula for this problem is:
rate =+ time = distance

If you substitute the values in this formula and solve the resulting equa-

tion for time, you will discover that one of the other choices is correct.

Please return to page 163 and try question 4 again. ,
- :

XII



Somerimes a quick answer seems to be right because wa consider onlw
rhe problem.
It seems that that is what happened when you made this chsice.

Did you reason this way?

The farmer alone takes 8 hours, but when he is helped by his son, theay
take only six hours. It appears that his son helped by reducing the rime
by two hours. But does that mean that the son can do the job by himszl!r :n
two hours?

Of course not, but that is the "quick answer' you made.

Now return to page 133 and give the problem the proper amount ot thought
2

P I R L S R R O L I I R . A R I L I T T R Y

In problems of this type, it is wise to organize the facts in thart fccm in
order to see the relationships involved. Since this 1s a moticon prch.em,
we use the formula:

Rate x Time = Distance

In chart form this problem would appear as

: X
No Wind ’ P ?
?

Against Wind P -y

Note: The rate against the wind is found by subtracting the rate of the’

wind frem the rate of the plame in still air.

The time can be found by using the variation of the formula R x T = D when
it is solved for T , T =-%

Now, check ybur work and reconsider the problem.

Please return to page 171 .
2
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The formula for this type of problem is:

rate s time = distance

Of course, the units must be properly selected. In this case, the rate is
in miles per hour, snd therefore, the time must be in hours and the
distance in miles. Since that is exactly the situation we are given,

this choice is correct.

Please proceed to question 2 below.

Question 2

An airplane which can fly at 550 miles per hour in still air, flies
against the wind for h hours. Which choice do you recognize as the

number of miles it travels?

(4) 55Ch

(B) 550 =~ h

(C) 550 + h

(D) none of these

X1I
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The simplest way to solve this equation is to mulviply by the LCD wh._.h
is 10 . This will give us an equation with no fractions. Sclving 1,

we discover that this choice is not correct.

Choose the domain that contains the value you found by referring to the

number line concept.

Please return to pﬁge 141 and try question 11 again.

This problem takes place in a stream, and it is true that we are given no
information on the rate of the current. However, you will disccver thar
such information is not needed in order to answer this question. Theretor-,

this choice is not correct.

Please return to page 158 and try question 3 again.
2
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Good, this one had a mew wrinkle.
I We bhandle the fill and the drsin PY UsIng & oosirice nupher

for the "f111" and negatrive fcor the "drain.

Arranging che information in z rable, we rzv::
Done in Hours on N Parr of Work
_ One Hour ' Job Done
: 1 J + 1
Fill 6 2 +n 3
. 1 n
D - = _ =
rain 3 n 3
1 The Algebraic sum of the two efferts equals rhe -owplete filling
cf the tank. The equation 1is:
2 o 2 - %We mul riply by rhe LCD, 18
3(2 + n) - 2(n) = 18 {D
6 +3n- 2n = 18 ic
6 + n = 18 -6
n = 12

Then this choice is correct.

. . . . ' n . 4
In checking, we see that the fill pipe works for 14 thoursz, filling ~lg

7
or 'j of the tank. Of course this is more rhan full, bur don't be upset!

: A 12
Meaonwhile the drain is emptying (miunus) for 12 bours, which removes -4%

4
or 3 of a tank. The amount of water which has entered rhe tank, bur has
4

not left through the drain is %~ - §~ or 1 full tank.

Please proceed to question 17 below.

Question 17
An old pump needs twice as much time o complete a task as a new model.
Working together, the two pumps can do the job in 4 bours. Apply your
knowledge to find x , the number of hours it would rake the new model to
do the job alone. Which is the correct domain that contains the value of x ?
L @ 4 x5 (©) 7¢ x< 10
(B) s5<xl 7 (D 10 < x< 14




It it takes d days to complete a job, then in one day, %- cf the jsb as

done. If they worked d days and accomplished %- each day, then they

would accomplish

de %— or (1) in d days
Since they have completed the whole job, the total amount of work done is
1 . Then adding the separate amounts of work should give us 1 . Since

that is exactly what this equation says, this choice is correct.

Please proceed to question 10 below.
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Question 10

One pipe can fill a tank in 10 hours, but a second pipe would take oniy
8 hours. Apply your knowledge to find the equation which could be used

to find x ; the time it will take to f£ill the tank using both pipes

together.
(A) 10 + 8 = x
(8) 10 + 8 = 2x
¢ X X o= 3
(O 15 + 3 *

(D)%+~——=x
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Good. Let's briefiy review the analvsis of the problem.

1f we let s represent the time it takes the son alone, his rate of work

—

1 . . i
- of the job in one hour. Butr the farmer's rate of work is 3
of the job in one hour. 3ince thcy do the whole job together in 6 hours,

in cne hour they complete of the job. Then the equation is:

5

1 v
3+ é- = % u(bhﬂtiply by the LCD , 248§
35 + 24 = 4s - 35

24 = s

Then this choice is correct.

Please proceed to question 15 below.

ngstion 15

A master bricklayer can build a wall in 12 hours, while his apprentice
would require 18 hours. The master bricklayer begins the job alone and
after 3 hours he is joined by the apprentice. How long will it now
take to complete the wall?

Apply your knowledge to find the correct statement about the answer.

(A) It will take them less than 6 hours.
"(B) It will take them more than 6 but less than 7 hours.
(C) It will take them more than 7 but less than 9 hours.

(D) 'It will take them more than 9 hours.

XII
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Why did you add the 550 and the h ? Even if von ™ = a good rezson
this addition is impossibt =. Oni- 2T s 3 .. 1. -he same units
can be added and these are in different units. In addition to that,

what happened to the formula for finding distance? You do need to use

the formula:

Rate x Time = Distance

Please return Lo vage 140 234 (ry quesiion 2 again.

Since we are asked to find the time, we should change the usual basic moii:n
formula from the form giving distance

Rate x Time = Distance
to a form in which we find the time.

The formula becomes:

Distance
Rate

Time
Since the trip involves flying against the wind, we need the rate against

the wind. Did you find that?

This choice is not correct.

o Please return to page 171 and try question 6 again.

LRIC 2
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The eimplest way tc solve this equation is to multiply by rhe LCD, which is
10 . Then we have:
X X s 7 «
- r — = (10
B 10 L o Ll
2=+ x =10 [ ¢
- ,¢
3z =10 0(; 3
\
. <10
3
, 10 . . .
Since =3 4 this choice is correct.

Question 12

Two presses working together.can print one edition of a newspaper in 2 hours.
If one press would take 3 hours alone, find the time the second press
would need to print the edition alone. Perform the caleulation to find

which choice is correct.

(A 3
(B) 6
() 4
(D) 8

XII
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The formula for this problem is:

-rate ¢« time = distance

Then we divide both sides of the equation by rate, and we get:

distance
rate

time =

We must check the units; with rate in miles per hour it is
necessary that distance be in miles and time in hours. Since these
conditions are satisfied, we substitute our values and find that this

choice is correct.

Please proceed to question 5 below.

Question 5

A motorboat travels in a stream which has a 2mph current. If the
motorboat traveis 8 mph in still water, choose the rate at which

it travels downstream.

(A) 10 mwph
(B) 6 mph
©) 8 mph

(D) None of these.

O
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Let's organize the given information into chart form.

Minutes to Complete Part of Job Number cf Minutes Part of
Job Alone Done in 1 Minute * Worked Job done
Faperhanger y = 7.5 ?.5(i )
- y y
Assistant Y + 8 : L 7.5 7.5¢( L
B y + 8 -2 -2 v + 8
If rhe paperhanger takes y minutes by himself, then his assistant rceds
y + 8 minutes. Since each one works for 7.5 minutes, we get the eguation:
7.5 7.5
B + T =1 We multiply by the LCD,
y y + 8
y(y + 8)
7.5(y + 8) + 7.5 = y(y + 8) [ D
7.5y + 60 + 7.5y = y2 + 8y [ Combine
60 + 15y = y2 + 8y °<— 60 - 15y
2
0 = y -7y - 60 [ Factor
0 = (y - 12)(y + 5)
Then we get two values for y ; 12 and -5 . Since the -5 has no meaning,

our result is that the paperhanger needs 12 minutes, and the assistant needs

20 minutes. Therefore, this choice is correct.
We check as follows: the paperhanger does Zia- of the job and the assistant
does L2 of the job. These fractions can be simplified by multiplying

20
numerator and denominator by 10 and then reducing. Then we have:

7.5 _ 75 5
12~ 120 = 8
d /.5 _ 75 _ 3
an 20 7 200 - B
Since the total is 1 job, this completes the check. Since
5 3
= + = = 1
8 8
You have now completed this segment, Hand
in the PUNCH CARD. You should enter in your
NOTEBOOK the definition and formula below:
e e N 1
Definition: Rate of work = time it takes to do job alons
Formula: Rate of work « time on job = part of work done
You should now be able to complete ASSIGNMENT 12 , Problems 13 - 16

XII
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The bzsic formula is:

Rate Upstream = Rate in Still Water - Rate of Current
I7 vou substitute the given items correctly and solve for the quan:zity V23

wznt, you should find that this choice is not correct.

Please return te page 164 and try question 7 again.

nn e " BB e 8 s e 08 AN PO R E A8 40 s n 84S T B e e At e

Your choice of variables appears to be correct because you have represen<ed
the two times correctly.
It is true that

Distance
Rate

Time

The problem states that one time is 2 hours less than the othexr. This 1s
the statement that indicates how you should create the equaticn. However,

your choice states that two quantities are equal.

This choice is not correct.

Please return to page 179 and try question 9 again.
2
Q
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Good. Would you like to check your work against ours? °
We handled the unequal number of hours by letting one work for x hours,

while the other worked (3 + x) hours. .
I The rate of work for the master bricklayer is I%' of the job per

hour and that for his apprentice is I%- of the job per hour.

1f we let x represent the number of hours needed to complete the

job, we have:

Part of Job Done . Number of - Amount of Work
Tn One Hour Hours on Job Done
1 3 4+ x
Jaster “i‘z—' 3 4+ x —T
i A e _X
Apprentice 18 x 18

II The sum of the individual contribution egquals the total job.

And the equation is

-§~—$§—i~ + I% = 1 ‘( We multiply by the LCD, 36
3(3+ x) + 2(x) = 36+ 1 [ D
9+ 3x + 2x = 36 [ C
9 + Sx = 36 < -9
5x = 27 {25
X = 5.4

Then this chcice is correct.

III We can check this solution as follows: The master bricklayer will

have worked a total of 8.4 hours, and done §i§ part of the

job. The apprentice, in 5.4 hours had done éi%- part of the

job. The first fraction equales .7 and the second equals .3 ,

so that the total amouit of work performed is 1 complete job
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Question 16

A tank can be filled by one pipe in 6 hours, while a drain pipe can
empty the tank in 9 hours. After the first pipe has been operating
for 2 hours, the drain pipe is opened. If n 1is the number of
hours it will now take to fill the tank with both pipes operating,

apply your knowledge to find the domain that contains the value of

1t appears that you have the general idea of how to handle this probien.
But do you think that the boat would travel downstream less rapidiy thaa
it would-in still water? Perhaps you are confused about the meaning of

1

"downstream.'" That is the direction in which tlie water is moving.

Please return to page 153 and try question 5 again.
2
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In order to find the distance the plane flie~, we need to know the
rate at which it is flying. All we are toid is that its rate in still
is 550 miles per hour. From this, we must subtract the rate of the
wind in order to find its rate against the wind. Since we do not know
the rate of the wind, we cannot find the answer to the question. Then
this choice is correct. It is interesting to note that (550 h) is the
the plane would fly with no wind; tﬁerefore, the plane would fly less

than (550h) miles in h hours against the wind,

Proceed to question 3 below.

Question 3

air

distan-«

A swimmer travels a distance of 20 miles downstream in 4 hours. Which

do you recognize as his rate, in miles per hour, during the trip?

@) 5

(B) more than 5

(C) less than 5

(D) it can't be found
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I Setting up a table with the information in the problem:
Rate s Time = _Distance
With Wind r + 30 p 330 30 360
Agrinst Wind r - 30 - 3?0 30 ' 360
I1 Bﬁt the problem states that it takes 1 hour longer against the

wind. Then we can write an equation which states algebrailcasly:
Time Against Wind = Time with Wind + 1

Solving this equation gives us a value which does not fit this choice.

Please return to page 176 and try question 16 again.
: 1 - :

You have written an equation which states that two quantities are equal.
According to the problem, the two '"times" are equal. But you have an

error in your representation of one of the "times."

It should be easy
to spot, when you look for it. Suppose you organize your facts by
arranging them in chart form:

Begin in this fashion:

( R T = D)
(1) X ? d
(2) . x + 2 7 d + 10

Now determine the two times and re-read the problem for the relationship

between them.

Please return to page 174 and try question 8 again.
—_— ,
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Volume 12 Segment 5 begins here:

Obtain a PUNCH CARD from your instructor. In
addicion to the other identifying information thau
must be furnished by you, you are asked to punch out
the following:

COLUMNS 48 and 50 (Sequence Number)

13
54 and 56 0 4 (Type of Punch Card)
60 and 62 1 2 (Volume Number)
66 and 68 0 5 (Segment Number)
Your READING ASSIGNMENT for this SEGMENT is pages:
316 - 317 .

SUPPLEMENTARY NOTES

Let us take anorher look at the illustration on page 317 of your text.
Among the quantities which we were not given are: the speed of the wind;
the speed of travel with the wind; the speed against the wind, the time it
took the plane to fly 2520 miles with the wind. It is obvious thar we
cannot use a different variable for each of these quantities withourt
becoming overwhelmed by the number of variables. Since the rate of the
wind was the quantity we were asked to find, it is sensible to use a
variable to stand for this quantity.

It then follows that we can express the rate with the wind and the rate
against the wind in terms of this one variable. Notice that the red figures
in the table on page 317 are entered after everything eise by making use
of the formula:
. ' distance
time = —————
rate

This type of problem may also be met in the setting where a boat js moving
up or down a stream. A stream has a current which can be compared t¢ the
wind in our illustration. The current flows downstream; th-.refore, the
rate downstream compares with the rate against the wind.

You will now be asked a series of questions to draw your
attention to the more important points.

160
2

Question 1

If a boat is moving at m miles per hour, wnich do you r ognize as the
number of miles it will travel in t hours?
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1
Perhaps you are not familiar with the flow of water in a stream or viver.
The direction in which the water moves is "downstream." According t:
this choice, the current in the river has no effect on the boat. Thau'

is not correct.

Please return to page 153 and try quesiion 5 again.

It is true that you nieed the formula:

Distance
Rate

Time
You appear to have applied that formula correctly.
The problem stated that the time with the wind is 2 hours less ithan the
time against the wind. This is the source of the equation.

But how do you show that one quantity is smaller than another? For example,

write an equation stating that y dis 5 less than x .

The equation should be written as:

y = X - 5

Notice that the unc-:rlined part is written in different order, in English

and in algebra. You should be able to write the equation correct.y now.

Please return to naee 179 and trv question 9 again.

ERIC
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he problem dces state that twc quantities are equai, oud thac 1s what
your choice savs. However, what are the quantities in your equarion’ Yo
bave multiplied distance by rate, which is not whar the formula calis tor
in this type of problem.

Suppase you organize your facts by arranging thew in chact form os follows:

R X T = D
(1) % i
(2) x4+ 2 ? d + 10

Find the two times and then determine their relationship from the staremen’s

of the problen.

Please return to page 174 and try question 8 again.
2
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Your answer can be disprcved by assuming that it is true, calculating wirh

it, and arriving at a contradiction.

1f biz rate in still water is 2 mph , and the curwent is 1 mph , b=
"‘

rate downstream would be 3 and the rate upstream would be 1 mph

We can use the ruyle:

Distance

Time =
i Rate

' 10
Then the time downstream would be 2%— while the time upstream would be -7

But then the times are not equal, therefore, this choice is not correct

since the problem stated that the two trips ftook the same time.

Please return to page 177 and try question 11 again.
2
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Since rate time = distance, it follows that rate = distance divided
by time. Using the total distance divided by the total time, we get 3
Then this choice is correct. The fact that this trip is downstream does
not affect the calculation. We can go a bit further than the problem.
We now know that the rate downstream is 5 miles per hour. Therefore,

the rate of the swimmer in still water is less than 5 miles per hour.

Please proceed te question 4 below.

Question 4

Flying at a rate of x + y miles per hour with the wind, a plane cuvers
v miles. Choose the correct value for the number of hours the plane

required for the trip.

(A) x t+ v

(B) w (x + vy)

(D) None of these.
X1t
O
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Starting with the formula:

Rate x Time = Distance o Rate
we transform it into:
Time Distance
m Rate

We are told that the distance is d miles. Flying against the wind, its
rate would be the difference between its rate in still air and the rate of

fhe wind; this rate is, therefore, (p - y) . Then the time required is

-

Time =

g
!
<

and this choice is correct.

What happened to t ? it was not needed in the problem; and, therefore,
we should ignore it. True, it is somewhat unusual to be given information
that is extraneous (unnecessary), bu® you should be aware of what is needed
and what is not.

We might observe that our choice of an answer is not larger than t , be-

cause if: if were, the plane would have crashed from lack of fuel.

Please proceed to question 7 which follows.

:nuy'vnz»wnnonqﬁ-nnranna.ann-:.--.nn--.n.-neoo--opuo--no.o.auau-..u-ooeo-ur
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Question 7
Sailing upstream in a river whose current is known to be m miles per
hour, a boat captain finds that his net speéd is p miles per hour.
Choose the number of miles per hour that the boat would travel if there
were no current.

4 p - m

(B> m - p

() » + m
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If you are confused about this problem, reread the text assignment before

you try the question again. One of the other choices is correcr.

You are dealing with two rates that affect the motion of the boat along the
same line of action. One of two situations results. Either the two morions
are in the same direction, and the net rate is the sum of the two rates; or

the two motions are in directly opposite directicns, and the net vare is the

difference of the two rates.

Please return to page 153 and try question 5 again.
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Since the denominators cannot be factored, the LCD is equal to

(12 + %) (12 - x)

If we multiply both-3ides of the equation by this LCD, we get the equation:

15(12 - x) = 9(12 + x)

When you solve this equation correctly and check your answer, vou will find

that this choice is not correct.

Please return to page 172 and try question 10 again.
2
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Obviously ¢ = - 2

The rate downstream is

miles.

VARTARLEFS:

Ii we age ¢ to represeat the rare sp rh- -aEienT, We can organize
oui 1nformation as followe:

R L fate Fiane - distance
dowpstream 10+ « 12
CPRELeam 10 - ¢ 12

Now we t1il 1in the 1tems

time downsiresm =

RELATIONSHIP:

. . ) 1
Since the totul time is 2 s

-2- =
time down + «rime up
12 12
10 + ¢ 10 - «

We meltiply by the LCD:
26(10 = ¢) + 24(10 + ¢)

240 -~ 24c + 240 + 24c =
480 =
2
5S¢ =
2
C =
hbas nc meaning, Ler

12 so thar it

The rarte upstream is 8

2
5 - 13
Then the total time is 2 %

conzains the rate of the current.

missing from the rime .olumn,

which makes

hours which checks.

and we get:

12

and 0 - ¢

Flme€ upsfream =

weé  rau write the equation:

total time

2 n

2(10 + ¢330 - ¢}

5(10 + (10 - ) [D
50100 < L4 [CxD
500 - st “+5¢%, - 480
20 «{ 5
4
z and o - =2
vy check o= 2
rakes 1 tous ro go downstream 12

rhe rime upstream equal to

Therziore, this choice

R X T = D
- : 12 _ 1
Down 12 (1) 12 i+ 3 = 2 5
Up 8 ( l% ) 19 T |
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Question 13
The rate of a boat in still water is 12 aph Tf the rate ol the current
is 3 mph, apply your knowledge to find bow far upstream the bow can foave,

I + ',

before returning to its starting pointr, wheu the time alloved For Coent e

trip is 4 hecurs. Which statement about the distance g 1€ 73000

(4) d is an odd integer

(B) d is an even integer

(C) d is between 16 and 24 miles
(D) d dis between 8 and 16 miles

PR T I T I A S I I I R L R R I I I I .

The problem states that the same time was involved in both cases. However,
your choice says that one quantity is larger than the other quantity by 2
It is true that time can be found by dividing distance by rate, but what

d +10 ,
—

meaning is there for the fraction There are actually two dit-

ferent reasons why this choice is not correct.

(1) The distance in the second case, d + 10 , should unot be

"

divided by the rate of the first cace, since the zare ha

changed. This expression is not accurafe.

(2) The time in the two cases is said to be equal, but you said

one time is '2" more than the other.

ERIC
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You have it partially correct.

The rime is found by dividing the distance by the rarne
Thecefore, the time against the wind would be represented by

m_

8 - w

gsince the distance Is m and the rate against the wind 1s 8 - w

Now the rate with the wind is 8 + w as you indicared. However, the dis-
tance is still m , not m + 2 which is a mixture of distance and lime.
Consider this relationship in setting up the equation:

time with wind equals time against wind less two hours.

‘Please retﬁrn to page 179 and reconsider the problem.

2
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If the rate in still water is 4 mph, while the rate of the stream is 1 Lpr,

the rate downstream is 5 and the rate upstream is 3 . Then the time dcwri-

: . 20 . ] 10
styeam 1is 3 and the time upstream is = - .
R X T =- D
Still 4
Down 4+ 1 2%- 20
Up 4 -1 }—2— 10

Since these are not equal, and the problem said they should be equal, rhis

choice is not correct.
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1
According to this choice, the current makes no difference in the rate of
the boat. Is that what you meant? It is not correct.
Were you looking for some kind of trick? In the last problem you were
given information that had nothing to do with the situation. But 21t 15 up
to you to exanine the information to see if it does belong to the problem.
In this case, it belongs.
Please return to page 164 and try question 7 again.
2
109
2
I If x represents the rate of the wind, we have:
| rate . time = distance
with wind 100 + x ? 600
against wind {100 - x ? 500

11 Now, after findiig an algebraic expression for the two times we can

. . . . . 4 -
write an equation which states that one time is + of the <thar.

5

After solving the equation, we find that rhis cheice is not corie-t.

Ploaca ratitrn +n naca 182 and t+rv anectinn 15 acain.

ERIC
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Arranging our lat's 1n 2 table where we rill in the 1lems -1 the

time column last, we have:

o rate X 7 tiame = odisrtance
. 480
L th wi 220 4 w AT ¢
with wind 220 4w 0w +80
400
2alnst wind 220 - w e !
agaly 50 - 400

Since we were told that the times are equal, our equation is:

480 _auu
220 + w 200 - w

Mulriplying by the LCD which is (200 + w) (200 - )

4800220 - w) = ' 400(200 + w) [D
105600 - 480w = 88000 + 400w (480w, - 88,000
17600 = 880w %1880
20 = W

You might note that if you divided both sides of the original
equation by 80 the numerators would have reduced to 6 and 5 R

and the arithmetic would have been much simpler.

Checking, we find that the rate with the wind is 240 , which
means it would take 2 hours to fly 480 miles. The rate
against the wind is 200 , so that it would rake 2 hosrs 1o

fly 400 miles.

R X T = D
With 240 ' 2 480
Against 200 2 400

Since the time is the sar for both diractions, this value che.ks.

Please proceed to question 15 on page 182 .

2

XI1



Since the current is flowing downstream it would push the boat at 2 wmiles

per hour even if the motor were not operating. When rhe motor pushes rhe
boat at 8 mph and the current pushes another 2 mph the total speed

is the sum of the two rates.

Therefore, this choice is correct.

Please pfoceed to question 6 below.

...................................................

Question 6
A plane carries enough fuel to fly for t hours at p miles per hour with
no wind. If it flies against a wind of y miles per hour for d miles,

apply your knowledge to find how long it has taken.

d
(A) pty
d
(B) B—W + t
9 d + t
P-Y
d
(%) P-Yy

‘ XIT
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“ebe dgzinsy the wind would he (& - wy .
Sivee the Fivse "time" (going wirh the wind: ic 2 lese plan the oo ond
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Lime o {going against the wind), cur equation should scare thar:

Piesi Fime = second Lime mitnus 2

Thern we have:

- T - ™m 9
8§+ 2 g - 2 N

Therelore, this choice is correcr.

Please proceed to question 10 belew.

B e L T R I T P T N T T T T

.72
2
Question 10
Apply your knowledve to find the solution of the equarion:
5 Y
12 +x i2 -

A

Which domain contains the corvect value of » 7
8y x 238
(B) 8., % »6.5

(C) 6.5 ¥y ¥3.5

ERIC |
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1f the rate in still water is 3 mph , while the rate of the stream i3

1 mph , the rate downstream is 6 and the rate upstream is 4 . Then
]
the time downstream is Z%- and the time upstream 1§ }E
4
R X T = D
Still 5
20
Down 5+ 1 3 20
10
5 - = ]
Up 5 1 7 10
20 , 10
T

[y

b o s r 8 e« mh t A4 s s t m s ®m w08 t e et e s mE® e E B ean e s snanoanw s PRI RN NI Y e e

If we let c represent the rate of the current, we can organize our facts

as follows:

rate X time = distance
downstream 10 + ¢ 12
upstream 10 ~ ¢ L 12

It is now possible to fill in the missing column, getting

time downstrea ——£%~—-
im (o) r m lO+C

. ) _ 12
time upstrearn = 10 - ¢

Find the relationship between the two times given in the problem. You

should now be able to write an equation and solve it. When you have com-

.pleted the work and checked it, you will find that this choice is not correct.

Please return to page .81 and try question 12 again.
1
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The basic tovmula here je

rate upstream = rate in still warer

{

~ubsiiiuntag the given quantifries aud usLuyg

1

we lijve vie equavion:

Then this choice is orrect.

Plesse proceed to question 8 below.

T T T S

Question 8

A cyclist finds that he can travel 4 miles

at

We

X

rate o current

the raie S0 =, ]

solve for = and get

O A S EE Y

miles per hovr, but

soa e

that be can cover d + 10 miles in the same time if be increases his speed

“

by 2 miles per hour. Apply your knowledge to find the equation which

e~presses the relationships in this problem.

. e 2
X d d + 10
I - = ez
B) X x + 2
T dx = {d+ 10)(x + 2)
(D) g = .51_. + 10 + 2
x X



I The given information allows us to conclude that the rate
downstream is 15 mph and the rate upctream is 9 mph

Then we can write:

rate X Time = _distance
d tream 15 d d
owns 15
d
upstream 9 9 d

" Notice that we fill in the time column last,

IT Now since the total time is & , our equation is:

Tg' + <g = 4 « Multiplying by the LCD, 45
3d + 5d = 180 [ C
ga= 180 i 8
d = 22 % miles
III CHECK
_ R X ‘T = D
Down 15 22 a5 22, 22 1,
Up 9 ggjg 22.5 15 + 2.5 = 4
_______________________________________________________________________ iiéi______
2

Question 14

An airplane can cruise at 220 mph when there is no wind. It can fly 480
miles with the wind in the same time that it can fly 400 miles against the
wind. Apply your knowledge to find the correct statement about w the rate

of the wind in miles per hour.

@ w7 | (B) 7 < w4 14

(C) laCw {21 () w »21

‘ XII
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1

Question 16

]

A plane takes 1 hour longer to fiv 360 miles against a wind than it
does to return. If the wind blows at 30 miles per hour, appiv veur
knowledge to find the rate at which the plane flies in still air. ‘ifach

statement about the rate, r© , is correct?

() r is an integer less than 200
(B) r 1is an integer greater than 200
{€) r is smaller than 200 but it is not an integer

(D) r is larger than 200 but it is not an integer.
3

You seem to have some understanding of the problem, but you got an incorre-t
answer.

You are asked to find the time it takes to fly a certain distance 4 ir the
plane flies against a wind of y miles per hour when it normally fiies atc

a rate of p miles an hour when there is no wind. The problem stztes that

t 1is the maximum time it can fly at its normal rate in stiilpair,

113

In what way does the quantity L affect the solution to this problem?

O _  Please return to page 171 and try question 6 again.
ERIC 2

Aruitoxt provided by Eic:



You recall the method for su.ving fractional eguations. Both sides of the
equation must be multiplied by the least common multiple of the denominatars
(LCD) . Since the aenominators cannot be factored, the LCD 1s equat

(12 + x)(12 - =)

When we multiply both sides of the cguation by the LCD, we get:

15(12 ~ z) = 9(12 + x) [ D
180 —- 15x = 108 + 9x “+ 15% - 108
72 = 24x %ié 24
3 = X

Checking bv substituting this value, we get:

5 9

15 9

Then this choice is correct since 3 has a value between 3.5 and 1.5

Please proceed to question 11 below.

Question 11

A boy can row 20 miles downstream in the same time that it takes him to
row 10 miles upstream. If the current flows at 1 mile per hour, apply

your knowledge to find which cholce checks as the rate of rowing in still

water.
(A) 2 wph
(B) 3 mph
(C) 4 mph
(D) 5 mph

XI1




if =« represents the rate of the wind, we have:

rate t Cime = distance
with wind 100 + x _ Io’o‘%“ C 600
against wind 100 - x 1662g9§ 500

4
But we are told that one time is 5 of the other. Therefore,

600 _ 4 500 -
100 + x - 5360 = % [{ 100
6 _ 4, 5 i i
~ 100 + x - 5700 = % [ Reduce
6 4
—_— = _— 1.CD
100 + x . 100 - x (100 - x)(100 - s
6(100 - x) = 4(10G + x) [D
600 - 6x = 400 + 4x & +6x, -400
200 = 10x% < +10
20 : = X
Then this choice is correct.
III  CHECK:
R X T = D
. . 600
with wind 120 156 600
against wind 80 2%% 500
600 _ - 4500,
120 - ' 5 80
5 - 4060
B 8%

Proceed to question 16 on page 176 .
1
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Aruitoxt provided by Eic:

[RIFLL

‘n problems of thi

we are

d" covered during a time "x."

determine the time.

W

Organizing the facts in the Wo parts

follows:

X

~+

2

given

=

in chart zorm this would cppea:
< T = D

d .

— at

x
d + 10
—_— d + 10
x4+ 2

We then are presented with a second situation

firsu

speed is an increase of

x + 2

second speed is

o

miles per hour over th2 original; tlen rhe

od we must re—-appiy the same rule.

minary sicuation; i 2Iist

which is an adjustment <

B
i

all

st recall the implied formula ard ~he:

the

We musr realize that the secand

A relationsbip between the elements of the problem must be staced in order

for you to write an equation.

Since time = -

are equal. That

rate
exac :1y what the problem states; and, therefere, tihis

choice is correct-

distance

your equation says that the two times involved

Please proceed to question 9 which follows.

A M6 e A aentes ae o ne

Question 9

A small blimp can travel 8 miles an hour if there is no wind.

AN A 8 A e e 8 P e e 8N & s 8 s s as T ASs e 8805 A e e A0

wind is blowing, it can cover

time than it could cover the same

If w

m miles with the wind in

'm miles against the wind.

ledge to write an equation representing the facts in the problem.

(A)

(B)
(©)

(D
XI1I

_om_ m
8 +w 8 -

m - m
8 +w 8 -

m _ m
8+ w 8 -
m+ 2 - m
8 +w 8 -

Wher

the

2 hours less

represents the rate of the wind in miles i:er hour, apply yout know-—

v
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This probiem merely asked you te check the values offered until you found

the correct answer. With the rate in still warer egual to

raze of the current equal to

3 mph , and the

1 wph , the composition of these two produces

the rates dcwnstream and upstream which are respectivelvy ‘4 and 2

R * T = D
still 3
down 3 +1 Z% 20
up 3 -1 i% 10

Since these times are equal z.. .

lem, this chsice is correct.

Note: the method for finding the value

I VARIABLES:

that is the relationship noted in the prob-—

directly is outlined below.

2 . T = D
20 )
down 1 ';-;_T 20
w cor B0 0
II RELATIONSHIP: the times are:
20__ . 10 7 _
x + 1 ) x - 1 G+ D) (x 1
20(x - 1) = 10(x + 1) D
20x - 20 =  10x + 10 - 10x, + 20
10x = 30 o{£10
X = 3

Please proceed to question 12 on page 181 .

1

XII



Question 12

. . I .
The rate of a motorboat in still water 1 10 mpn . v S hzars ine

boat traveled 12 mile

s upstream and returrcd. Apply your know.edge r2

find the set which vontains the rare of the current.

181
2
I
Arranging our facts in a table and fitting in the time column last, we
have:
rate M time = distance
. L 480 .
"Wlth wind 200 + w 920 + w 440
4006 X
; i i 2 - —_—— {
against wind 00 w 790 — w 400
11

Then we can write an equation involving time as stated in the problem.

Solving this equation gives us a value which does not agree with rbas

choice.

Please return to page 175 and try question 14 again.

[ERJ}:‘XII

Aruitoxt provided by Eic:

2



It was given that the boat's raie in &ciii war:. is L2 mph  and the rate

of the current is 3 -ph |,
I
Using taz given Iaforumation, we tind that ‘ha rare downstream 1s
L5 wph and the rate upstream is 9 mph LY we let d represent

the distance the boat can travel UDSIYedT., WC [ave:

— race : Lime = distance
N o)
downstream 15 - d
4
d

ups tream

el
'
|
o

II
The round trip up the strear end back down to the starting point is
4 hours. We can write an equation Irom this relationship. When we
solve the equation, we should find that yuur value of d does not

fit this statement.

Please return to page 167 and try question 13 again.

1
182
2

Questicn 15
A plane can fly 100 miles an hour in still air. It flies 600 miles with
the wind in -% of the time it would reguire to flv 500 miles against the
- wind. Apply your knowledge to find the correct .ratement about the

rate of the wind.

() It is less than 5 miles per hour. _

(B) It is greater than 5 but less than 1¢ mijes pew hour.

(C) It is greater than 10 but less than 15 wiles pay Hour.

(D) It is greater than 15 miles per hour.

ERIC
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I Good! lert's review the procedure.

Using our table, we have the rollowing:

rate » time = aistance
360
R Tind !
with wind r + 30 =+ 30 360
- . 360 .
agaianst wind T 30 — = 30 369

11

Since the time against the wind is 1 more than time with the wind:

360 360
~ T 30 r + 30
Now we multiply'
by the LCD,

(r— 30)(r + 30:

360(r + 30)

360(r - 30) + (r - 30)(r + 30) [D

9
360r + 10800 = 360r - 10800 + r~ - 900 (c
360r + 10800 = 360r - 11700 + z° 4 11700, -360:
22500 = r2
r = 150 and r = - 150
Of course, - 150 bhas no meaning in this situation. Then the rate is 150

and this choice is correct.
In order to check, we see that the rate with the wind is 180 , which meams
it will take two hours with the wind. Since the rate against the wiond :.

120 , it will take 3 hours against the wind.

R X T = D
with 180 2 360
against i20 3 360

Then one time is one Lour more than the other, which checks.,
You have now finished this segment. Hand in the

PUNCH CARD.

VYou should now be able to complete ASSIGNMENT 12,

problems 1€-20
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VOLUME 12 BACK_COVER

To the users of this book:

Computer analysis of the student's performance in his progress
through this book will have as one of its purposes the collection of
data indicating the need for revision of the material presented.
Certain typographical errors already exist and will also be corrected.

Listed below are misprints that will affect the wathematics of the
problems. Make a careful correction of each misprint as follows:

CHECK WITH
PAGE MISPRINT CORRECTION CORRECTION
_ MADE
45/2 Question 12 , Question 1
114/1 . 123/1 123/2
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